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JOHN RIGBY <& CO., 

GUN AND RIFLE MANUPACTUBERS 



ESTABLISHED 1735. 



HAMMERLESS EJECTOR GUNS. 



These guns are all made in our own 
workshops in London, and are of the 
highest class. The Ejector work is our 
own pattern, and very simple, and, being 
renlly well-made, is thoroughly reliable. 




The barrels are made of a special steel, 
made to our own specification, or of best 
Damascus, treated with our pickhn| 
process, which gives a very handsomt 
appearance. Whitworth steel is used iJ 
desired. 



I^"I^ 

SUITABLE FOR ALL KINDS OF GAME, SHOOTINB BLACK OR 8M0KELE8S POWDER. 



"303 BORE RIFLES. 

DOUBLE HAMMERLESS AND HAMMER ACTIONS. 
SINGLE MAGAZINE SPORTING RIFLES. 



These Rifles are all made with our own "Special RIFLING," 

which lasts longer, and is more easily cleaned than any other. 

Below are specimens of our " Patent " Expanding Bullets taken 

from Game. 




BALL AND SHOT GUNS. 

A VERY USEFUL WEAPON FOf^ THE COLONIES 

shooting Conical Bullets or Shot. 

WE HAVE ATTAINED GREAT PERFECTION WITH THBSl 
GUNS, AS WILL BE SEEN BELOW. 



Reduced Target made at Bible y, 1806, in the Martin S*m 

Competition for Double Sporting Rifles. 
1st Priee won by Mr. E. J. Riqbt with a 12-Bore Ball and Shot Gw 
Distance 100 yards— 8 Bhots. 




aXJKT PITTING. 

BY THE USE OF OUR "TRY GUN " AT THE SHOOTING GROUND WE CAN GUARANTEE A PERFECT FIT. 



rook: and rabbit rifles. 



BBICE LISTS ON APPLICATION. 



TELEGRAMS: "BIFLING. LONDON. 



72, ST. JAMES' STREET, LONDON, S.W 
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PREFACE. 



Readers of the Field have frequently suggested that a 
republication should be made of the reports of trials and 
experiments with sporting guns and gunpowders which have 
been recorded in the columns of that newspaper. As a new 
schedule amending the Gun Barrels Proof Act of 1868 has 
recently been framed by the authorities of the London and 
Birmingham Proof Boards, and has received the official 
sanction of Her Majesty's Principal Secretary of State for 
the War Department, the issue of the amended rules of 
proof may provide a fitting opportunity for publishing there- 
with a selection from those articles which have more or less 
connection with the proof of guns. Numerous experiments 
have been carried out, from time to time, for the purpose of 
testing the strength of gunbarrels and the explosive forces 
of various old and new gunpowders under different conditions 
of dryness and moisture ; and although some of the instru- 
ments hereafter described and depicted may not be up to 
date in comparison with other methods which are now more 
generally adopted, the information given may possibly enable 
the general or uninstructed reader to obtain a clearer per- 
ception of cause and effect than the merely arithmetical 
records obtained from experiments with apparatus of a strictly 
scientific character. The particulars stated with regard to 
the cruder instruments may also have the effect of making 
more comprehensible some of the details supplied relative to 
investigations carried out with modern appliances. And, in 
like manner as crusher-gauges with their small solid lead 
cylinders have supplanted the leaden cartridge chambers as 
indicators of explosive power, so have paper pads and the 
force -gauge been surpassed by electric chronographs as 
indicators of the penetration or striking force of shot. 

As the articles now republished may possibly be hereafter 
found useful as memoires pour servir in the history of 
gxumery, and some of the reports have here been greatly con- 
densed, mention is made of the dates, pages, Ac, of the issues 
of the Field in which the original articles were published. 
Many gentlemen possess bound volumes of that journal ; and 
copies are also to be seen in the British Museum and other 



public libraries ; so that the addition of these particulars may 
spare investigators some trouble should they wish to search 
for further details. 

It is due to the memory of the late Mr. John Henry 
Walsh, F.R.C.S.* (who was editor in chief of the Field for the 
thirty years from the end of 1867 to the beginning of 1888), 
to state that the initiative of these experiments was entirely 
due to him, and that he designed various kinds of apparatus 
which have been used in carrying them out. For some 
months before Mr. Walsh assumed the reins of office a fierce 
controversy had been carried on in the correspondence columns 
of the Field with respect to the relative merits of muzzle- 
loaders and breechloaders, as guns made on the Lef aucheux or 
French crutch system had been gradually making their way 
among English sportsmen since their appearance in the Great 
International Exhibition of 1851, in Hyde Park. For some 
short time before Mr. Walsh was appointed editor, he had 
been an occasional contributor to the Field ; and one of his 
first acts after taking the chief command was to draw up a 
set of rules and conditions for a public contest, which should 
serve to demonstrate the respective merits of the old and 
the new varieties of guns. For this trial, held in 1858, Mr. 
Walsh's first machine for the registration of recoil was con- 
structed, though it was not much used until the second trial 
of breechloaders and muzzle-loaders in 1859. In this second 
trial, the square pads, of forty or more sheets of thick brown 
paper, were also introduced, for the purpose of recording the 



* Mr. Walsh was better known to the general public by his nom, de plume 
of " Stonehenge." Before he became editor of the Field he had published 
(in 1856) his volume on "British Rural Sports," which has since passed 
through seventeen editions. In this work he gave particulars of the breech- 
loaders then coming into vogue, and inserted fuller details in his book on 
" The Shot Gun and Sporting Rifle " (published in 1859). Vol. L of " The 
Modern Sportsman's Gun and Rifle " (which appeared in 1882) was devoted to 
game and wildfowl guns ; and Vol. n. (published in 1884) treated of sporting 
and match rifles, together with revolvers. His other works include " The 
Horse in the Stable nd the Field " (12th edit., 1887) ; " Dogs of the British 
Islands" (5th edit., 1886) ; " The Dog in Health and Disease," and "The 
Greyhound : A Treatise on Breeding and Training of Greyhounds for Public 
Coursing." He was also the author of books on domestic economy and 
domestic medicine, and e inventor of various contrivances in connection 
with guns, tricycles, Ac. 



IV 



PREFACE. 



penetration of the shot ; and these pads continued to be used 
for nearly twenty years, up to the trial of cylinder and choke- 
bore guns with nitro and black powders in 1878. In 1879, 
however, the paper pads gave way to Mr. Walsh's force- 
gauge, with which the trial of 12, 16, and 20-bore guns was 
carried out. In 1884 he had hollow leaden cylinders made to 
serve as the artificial breech end of a gunbarrel, whereby to 
test the explosive force of gunpowders, and ascertain what 
effects were produced by undue drying of the powders. Since 
Mr. Walsh's death, other instruments and improvements 
upon his original constructions have been introduced ; and 
some of the results of experiments made with the various 
kinds of apparatus are given in subsequent pages, together 
with occasional remarks tending to show the bearing of one 
set of experiments upon another series. 

It may perhaps be as well to state, too, that the compiler of 
these pages had been Mr. Walsh's assistant during the full 
period of his editorship, and had had more or less to do with 
the whole of the gun trials and with many of the other 
experiments. For many of the statistics here published he is 
responsible, as the editor in chief had little personal liking 
for arithmetical computations ; and the compiler is likewise 
responsible for the condensation of reports of the older gun 
trials into comparatively narrow dimensions. Since Mr. 
Walsh's death (and occasionally before), various unsigned 
articles which are reprinted in these pages have been written 
by the compiler ; but the practical experiments carried out 
during the last seven or eight years have been almost entirely 
the work of another member of the Field staff, Mr. Horatio F. 
Phillips, who has made most important improvements in the 
apparatus in various respects — especially in the recoil-gauge 



(depicted on page 122), which is believed to be the most 
accurate instrument for this purpose that has ever been 
constructed. In reprinting articles which were originally 
unsigned, it has been thought desirable to afford some means 
of identification, and therefore initials are appended. Thus, 
where experiments were carried out by Mr. Walsh, and his 
reports have been condensed in this book, the initials W. — T. 
are given to indicate the original author and the present 
editor ; and, in like manner, where more recent experiments 
have been carried out by Mr. Phillips, and the present editor 
has written the articles thereon, they bear the initials P. — T. 
Likewise, where Mr. Griffith, or other experimenters, have 
supplied facts, but are not answerable for the comments 
on them, the initials appended will give intimation of the 
division of responsibility. 

As regards the signed articles, their merits must speak for 
themselves ; and the compiler thanks most warmly the various 
gentlemen who have added so much information to the general 
store of knowledge about sporting guns and gunpowders. 

The present pamphlet is but a section of the proposed 
volume, which it is thought best to issue in parts ; and further 
records of experiments can thus be included from time to time 
as the work progresses. To make the information more readily 
accessible, it is proposed to publish an index with every part, 
and to include in each section the particulars of the contents 
given in its predecessors, so as to avoid the trouble of looking 
over several indexes. In this way it is hoped that various 
contributions which have found a resting-place in the columns 
of a weekly newspaper may bo rescued from the limbo of 
forgotten things, and made to do fresh service in the hands of 
students of the science of gunnery. 

FREDERICK TOMS, Editor. 



Field Office, Bream's Buildings, Loudon, E.G. 
December. 1896. 
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cylinder patterns with different bores, 163, 
164 ; test of centre of patterns at 40, 50, 
and 60 yards, with cylinder and choked 
barrels. 116; pattern and penetration given 
by choke-bore, ordinary cylinder, and true 
cylinder barrels, 65 

Pellets, spread of in shot charges, with choke- 
bore and cylinder barrels, 49 to 59 

Penetration of shot in paper pads, with choke- 
bore and cylinder barrels, and with 
different charges df powder, 107 ; penetra- 
tion and pattern given by choke-bore, 
ordinary cylinder and true cylinder barrels, 
65; penetration greater with choke-bore 
than with cylinder barrels, 58, 107, 113 ; 
penetration not necessarily increased by 
addition to powder charge, 106, 107, 113 

Percussion guns, old, by Joe Manton and 
others, the boring of the barrels, 97 ; trial 
of their shooting powers, 98 

"Perfect" cases, trial of, in gun bored for 
paper cases, 80 

Pettitt s pads, for testing penetrat'on, how 
made and used, 102, 104 ; altered mode of 
scoring, perforation by three pelletj 
instead of one being requisite, 106 ; pene- 
tration with different charges of powder, 
107,113 

Pheasants, experiments to ascertain velocity of 
flight of, 73 

Pin-fire, gun, test of strength of an old, 85; 
trial of pin-fire and central-fire guns, 103 ; 
guns made to shoot both p:n-fire and 
central-fire cartridges, 103 

Powder pressures at different parts of the 
gunbarrel, 32 ; tests of strain of large 
charges, black and nitro, 86 ; estimation of 
the pressure of powder gases in gunbarrels, 
35, 43; influence of caps on velocity im- 
parted by powders, 128; nitro-compounds 
more affected than blaok powders, 129 ; 
differences of pressure in shot-guns and 
rifles, 131 ; in guns of different bores, 132 ; 
powders and charges used by different gun- 
makers in 1859 trial, 102 ; in 1866 trial, 
103; in 1875 trial, 106, 107, 108; in 1878 
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ordinary theoretical estimates are much 
le38 than actual records, 132 ; diminution 
of recoil by friction of shot in long barrels, 
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THE NEW GUN PROOF RULES. 

(Field, March 28, 1896 ; vol. 87, p. 455.) 

THE SHOOTING SEASON having waxed and waned two 
months ago, it is not now possible to stimulate interest 
in the proof question by reference to accidents which happened 
yesterday. The recollection, however, of shattered guns, and 
possibly of shattered hands, will doubtless, in at least many 
cases, serve to keep green in the memory the importance of 
the Proof Boards running abreast with the times, and altering 
their conditions of test to meet the change which has come over 
the manufacture of explosives. The old rules, as our readers 
may remember, were very crude, and these were replaced in 
1887 by a more modern code, which, while showing an improve- 
ment on that previously in force, nevertheless left a good deal 
to be desired. The regulations formulated nine years ago have 
now in their turn been supplanted by others which, in accord- 
ance with the provisions of the Gun Barrel Proof Act, 1868, 
have been put forth by the Gunmakers' Company and the 
Guardians of the Birmingham Proof House with the consent 
of Lord Lansdowne, the Principal Secretary of State for War. 
Before proceeding to discuss the new rules, shooting men may 
be reminded that rule 10 of the 1887 code was new and was 
very properly regarded as a step in advance. It provided that 
barrels for arms of any class should, at the written request of 
any person sending the same for definitive proof, be proved 
with any powder the sender might specify. The rule, too, was 
so far prospective that any powder thereafter to be invented 
could be selected by the sender of the barrels. It might 
have been expected, even if gunmakers as a body might 
shrink from this test, that those at any rate who turn out 
arms of high class would not have been Blow to avail 
themselves of something which might almost be regarded in 
the light of an advertisement. Tet it was pointed out in our 
columns just five years ago that, out of 40,827 choke-bore 
guns, no more than twenty-eight were proved at Birmingham 
with nitro powders. In the month of November, 1893, the 
Proof Boards issued a notice drawing attention to the fact 
that, for sundry reasons, risks were run by those who used 
nitro powders in guns which had been proved with black 
powder only, and urging that the proof should be made with 
the explosive it was intended to use with the gun. Nor has 
there been since that time any great desire to make the most 
of the facilities afforded by the Proof Boards. In our last 
issue we gave a statement of the revenue account of the Gun 
Barrel Proof House of Birmingham, from which it appeared 
that no more than a hundred and seven breechloading guns 
were submitted to the optional proof for nitro explosives 



out of a total of about fifty thousand. The cost of this test is 
Is. 6d., a comparatively large sum, perhaps, when compared 
with the few pence charged for some other proofs, but surely 
worth paying, even though the proof meant nothing more 
than that the gun was presumably safe for use with the one 
nitro powder with which it was tested. 

Of the fresh rules, the tenth is new and is of an important 
nature, though it scarcely goes far enough : it does not take it 
out of the power of the senders of guns to make the new rule a 
dead letter. It deals with arms included in classes four, six, 
and eight, that is to say, speaking generally, with shot guns 
of the cylinder and choke-bore patterns. " Barrels for arms 
of the fourth, sixth, and eighth classes," says the new rule 10, 
" in which nitro powders are intended to be used, shall be so 
declared in writing by the sender, and shall receive a supple- 
mentary proof with the powder now known as Curtis and Harvey's 
' No. T.S. 2 ' powder (or a similar powder in all respects), in 
addition to the ordinary Definitive Proof." When we read 
that the guns included in the three above-mentioned classes 
in which nitro powders are intended to be used shall be so 
declared in writing, and shall be subject to a supplementary 
proof of finer grain powder, there would at first sight seem to 
be balm in Gilead in the Bhape of a compulsory supplementary 
proof. On reading the rule more carefully, however, it will be 
seen that this supplementary proof which we have wished for, 
and which we have long advocated, is only optional after all. 
There must be first, on the part of the person who sends the 
gun to be proved, an animus probandi. He must first state in 
writing that the gun he sends is intended to be used with 
nitro powders. Ab it is, in almost every instance, the gun- 
maker, and not the purchaser, who sends the gun to one or 
other of the proof houses, the written declaration may 
in every instance be dispensed with ; for it is perfectly 
clear that the gunmaker does not "intend" his gun to be 
used with any particular kind of explosive ; it is the buyer 
who does the intending. The gunmaker sells the gun, leaving 
it to his customer to load the cartridges with what he likes 
— sawdust, if it so pleases him. Since, therefore, as we construe 
the new rule, it is entirely at the gunmaker's option whether 
the written declaration be made, it follows as a matter of 
course that the supplementary proof is also optional. If, 
however, according to our view, the written declaration be 
made that the gun in question is intended to be used with 
nitro powders, then the supplementary proof becomes compul- 
sory, and on the weapon passing the ordeal it will be specially 
marked, as provided in the rules. Bearing in mind, then, 
that gunmakers, as a body, have hitherto fought shy of sub- 
mitting their work to the voluntary te*ts, there is not the 
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slightest ground for hoping or expecting that many 
guns will be declared in writing to be intended for use 
with nitro powders; so that the new rule is likely to 
become practically a dead letter. Indeed, it hardly appears 
worth taking the trouble to obtain Lord Lansdowne's assent 
to a regulation which will be no more taken advantage of 
than was the offer to prove guns with nitro powders con- 
tained in the old tenth rule. At the same time, while we 
readily admit that the gunmaker will be perfectly justified, 
according to the wording of the rule, in declining to 
make the written declaration which is the condition pre- 
cedent to the supplementary proof, there can be no possible 
doubt that 99 sporting guns out of every 100, nowadays, 
are to all intents and purposes intended to be used with 
nitro powders; and, that being so, it is, from our point of 
view, a pity that the Proof Boards did not take the intention 
as a matter of course, and make the supplementary proof 
compulsory. There is just a bare possibility of one little 
question arising under this new rule. If someone ordered a 
gun, and expressly stated that he was going to use some 
particular nitrocompound in it, that particular gun would at 
least be one " in which nitro powders are intended to be used," 
so the written declaration as to intent ought to be made ; but 
no penalty is provided for not making it, so all the " stalls " in 
the rule count for nothing. 

There is more, however, in the power of the purchaser to 
give effect to the rule than might at first be supposed. When 
a man buys a horse, he buys it as a rule upon the condition 
that it passes the veterinary surgeon. Let shooting men 
take a leaf out of the book of riding men, and buy their guns 
subject to their passing the supplementary proof with the 
fine-grain black powder, and let them reject any gun which 
does not bear the special proof-mark " Nitro Proof oz. maxi- 
mum," as described in section 46 of the rules given in another 
page. Then they will know for what the gun has been proved ; 
and if they use larger charges of shot (which are very likely to 
intensify the pressure given by nitro-compounds) they will do 
so at their own risk. 

In the event of a gun being subject to this supplementary 
proof, a 12-bore would be tested with 4£drs. of No. 2 powder 
and l§oz. of shot, while a " 12 extra" (such as would be used 
for pigeon shooting) would have 4ydrs. of powder and l§oz. 
of shot. The old rule 10 is now, with some modification, 
role 11 ; that is to say, notwithstanding the new rule 10, 
any barrels may, on request, be proved with any powder 
the sender likes to select; but the new wording provides 
that the quantity of the chosen powder shall be such as 
to give a strain of not less than 80 per oent., and not more 
than 100 per cent., over that of the Service charges. The 
conditions under which rifles are henceforth to be proved 
differ in sundry particulars from those of the 1887 rules. 
The first part of the old rule 16 stands as part of 
new rule 17, as will be seen on reference to the sub- 
sequent columns, the new wording being printed in italics. 
Those interested in rifles will not fail to notice that the 
'303 rifle is the subject of special attention, it being laid down 
that an arm of that diameter, taking the Service cartridge, shall 
be definitively proved with 45grs. of Bifleite (or a similar 
powder in all respects), and with a lead plug 287grs. in 
weight, while, in the case of rifles of greater or lesser diameter 
than '303, the written declaration again crops up. It will 
further be noticed that duck guns are now for the first time 
specially provided for, as shot guns having barrels not less 
than 5Jft. in length shall be proved with Curtis and Harvey's 
" Colonel Hawker's Duck Gun Powder," the amount of powder 
being twice that of the declared Servioe charge, with one and 
one-third the weight of shot of the declared Service charge ; 
but these guns may also be proved with nitro powders. 

These are the main points in which the new rules differ 



from the old, and we are glad that the companies of London 
and Birmingham are not unmindful of the duty they have 
to perform ; but we do not conceal our regret that the 
supplementary proof is still optional. As we stated a fort- 
night ago, we hold to the opinion that a charge of fine grain 
powder should be the last test for the purpose of proving 
the breech. The number of explosives is ever on the increase, 
and their powers are so diverse that, in the interest of the 
man who handles a gun, both the slow and the quick burning 
powders are necessary before the proof tests can be regarded 
as complete. 



NEW RULES FOB THE FB00F OF GUVS. 

THE LONDON GAZETTE of March 24, 1896, contains the new 
proof rules, which, after the expiration of three months' notice, 
arc to be substituted for those hitherto in force. The rules and 
regulations have been made by the Gunmakers' Company ( London) 
and the Guardians of the Birmingham Proof House, under authority 
of the Gun Barrel Proof Act of 1868, and received the approval of 
the Marquis of Lansdowne, the Secretary of State for War, on 
March 10. We have made some general remarks on the subject 
in a leading article given on a previous page, but, as the rules are 
voluminous, and many of our readers are probably not familiar with 
those already in existence, we indicate the most material changes in 
the rules by printing the altered pections in italic ; as the present 
schedule is to be substituted for Schelule B in the Gun Barrel 
Proof Act of 1868 : 

RULES and Regulations made in the month of February, 1896, 
by the Gunmakers' Company and the Guardians of the Birming- 
ham Proof House, nnder Authority of the Gun Barrel Proof Act, 
1868. 
WHEREAS in and by section 117 of the Gun Barrel Proof Act, 
1868, the Gunmakers' Company and the Guardians of the Birming- 
ham Proof Hou«e in such Act, and hereinafter referred to as is the 
Two Companies," are empowered, should they deem the proof or 
the rules, regulations, and scales stated in Schedule " B " to the sa'd 
Act annexed, or any of them respectively, insufficient or inapplicable 
or unsuitable, on application to and with the approval of Her 
Majesty's Principal Secretary of State for the War Department, to 
repeal or alter all or any of the rules and regulations, and all or any 
part of the scales respectively from time to time in force under the 
said Act for the proof of small arms, or of any classes of small arms, 
and to make, repeal, and alter any new rules and regulations, and 
any new scales in that behalf. 

And whereas the rules, regulations, and scales now in force under 
the said Act are the rules and regulations made in the month of 
December, 1887, and which were approved by the Right Honourable 
Edward Stanhope, Her Majesty's then Principal Secretary of State 
for the War Department, on the 28th December, 1887. And 
whereas since # the approval of the last-mentioned rules and regula- 
tions, certain improvements and alterations have been made in the 
manufacture of explosives for use in small arms, in consequence of 
which alterations are necessary in the rules, regulations, and scales 
of proof. 

Now, therefore, the Two Companies with the approval of the Most 
Honourable the Marquis of Lansdowne, K.G., Her Majesty's Prin- 
cipal Secretary of State for the War Department, do hereby repeal 
the said rules and regulations and scales made in the month of 
December, 1887, and in lieu thereof do make the following rules, 
regulations, and scales, that is to say :— 

SCHEDULE B. 
Classification of Small Asms. 

1. First Claw,— Comprising single-barrelled muzzle-loading military anus 
of smooth bore. 

2. Second Class.— Comprising double-barrelled military arms of smooth 
bore, and single muzzlo-loading rifled arms of every description, except 
arms of the Seventh and Eighth Classes. 

3. Third Class.— Comprising every description of single-barrelled Birding, 
" Danish," " Dutch/' " Carolina," and " Spanish " arms, not being breech- 
loaders. 

4. Fourth Class. — Comprising every description of double-barrelled 
fowling-pieces and rifles, and breech-loading} arms of every description and 
system, not being of the Fifth, Sixth, Seventh, or Eighth Classes. 
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5. Fifth, Clan.— Comprising revolving small arms of every description 
and system. 

Sixth Class.— Comprising all arms, except those of the Eighth Class, 
baring ore or more barrels choke-bored, i.e., barrels wherof the diameter of 
the bore at the muzzle is less than the diameter of the bore at some 
point behind the muzzle other than the chamber or recess which contains 
the charge. 

7. Seventh Class.- Comprising Express rifles, i.e., rifles intended to be 
fired with a larger charge of powder than ordinary rifles, and which must 
be so declared in writing when sent for Definitive Proof. 

8. Eighth Class.— Comprising choke-bored barrels having all or a portion 
of the smaller diameter of their bore rifled. 

Bulb of Proof. 

9. The Gunpowder used shall be of strength equal to Waltham Abbey 
"B.F.G. 2," but of a Mixed Grain, to pass through Sieves of No. 27 Wire 
Gauge, varying between 17 and 36 meshes to a lineal inch, and no change 
shall be made therein without the consent of Her Majesty's Secretary of 
State for War. 

10. Barrels for arms of the Fourth, Sixth, and Eighth Classes, in which nitro 
powders are intended to be used, shall be so declared in writing by the sender, 
and shall receive a supplementary proof with the powder now known as Curtis 
and Harvey's No. "TS 2." Powder (or a similar powder in all respects), in 
addition to the ordinary Definitive Proof, and shall be specially marked as 
hereinafter provided. Scale No. 5 in the Schedule to these rules sets forth the 
said supplementary proofs applicable to barrels of various bores. The two Com- 
panies are empowered to frame scales of these supplementary proofs for barrels 
of any other bores. In case barrels sent for proof for the use of nitro powders 
are intended by the senders to shoot charges of powdtr or shot greater than the 
ordinary strvice charges of the respective bores set forth in Scale 6, in the said 
Schedule,then the quantities of powder and shot so intended to be used shall be 
declared in writing, and a proof charge proportionate thereto shall be used. 

11. Barrels <or arms of any class, shall, at the request in writing of any 
person sending the same for Definitive Proof, be proved with "Schultie," 
" E.C ," or any particular description of gunpowder which may be specified, 
after and in addition to the ordinary Definitive Proof. The service charges of 
such powders shall be determin- d by the two Proof Companies respectively /rem 
time lo time, and the quantities of the said powders to be used in proof shall be 
such as the two Companies shall decide to give a stress not less than 80 per 
cent, nor more than 100 per cent, over that of the service charges in Scale 
No. 6 to these rules. The service charges of such powder and shot shall be 
marked on the barrels. If any new powders shall come into use, or the existin g 
powdtr* be increased in strength, the same regulations shall apply thereto. 

12. The Bullets used shall be of lead, of the specific gravity 11*352, and of 
the size and weight prescribed by the respective Scales for Proof. The 
bullets, except those used for rifled arms, shall be spherical, cylindrical, or 
conical in shape, and for rifled arms they shall be cylindrical and flat-ended. 
For arms of the Eighth Class they shall be conical, and of a diameter not 
more than *005 of an inch less than the muzzle diameter of the barrel. 

13. For the Definitive Proof of all shot barrels, except for arms of the 
Eighth Class, shot shall be used instead of bullets. 

14. The Shot used shall be of lead, and of the size and description known 
in the gun trade as " Soft Shot," size No. 6. 

15. The Wads to be used shall be of solid felt, and shall not exceed in 
thickness one diameter of the bore, one wad to be placed over the powder 
and another over the bullet. 

16. The charges of powder and lead for Provisional Proof of all arms 
shall be according to such scale to these rules as may be applicable thereto 
respectively. The charges for Definitive Proof, except for arms comprised 
in Bule 17, shall be according to No. 3 scale to these rules. 

17. Barrels for rifled arms of the Second Class, and for arms of the 
Fourth, Sixth, and Seventh Classes, shall be definitively proved with 
double the quantity of powder and one and one-third the weight 
of lead of the service charges set forth in the respective scales to 
these rules. Barrels for arms of the Eighth Class shall be definitively 
proved with double the quantity of powder and one and one-half the weight 
of lead of such service charges. Barrels for rified arms of 'S03 diameter, 
taking a nitro cartridge of the form and dimensions now employed in the 
British Service Magasine Rifie, should be proved definitively with 45grs. of the 
powder known as ** Rifitite " (or a similar powder in all respects), and with a lead 
plug 287grs. in weight, covered with greased paper. Barrels for rifie* of 
larger or smaller diameter than '303, and in which nitro powder, and a bullet 
four or more calibres m length, are intended to be used, shall bi so declared in 



writing by the sender, and shall be proved with such a proportionate amount of 
Rifieite and lead as that the excess of proof stress shall be in the same ratio as 
that for the '303 rifie aforesaid. Nothing in this rule shall prevent the sender of 
a rifie barrel, on request in writing, from having it definitively proved with a 
greater charge- than is provided in this rule, at a proportionate increase of 
price — nevertheless it shall be marked in the ordinary way. 

18. For all military arms manufactured for the British Government, the 
scales of proof shall be the same as used by Her Majesty's War Department 
from time to time. 

19. Barrels for breechloading arms of the Fourth Class, and for arms of 
the Sixth, Seventh, and Eighth Classes, shall be Proved Provisionally and 
Definitively. Barrels for arms of the Second Class, and single breech- 
loading arms and muzzle-loading arms of the Fourth Class, shall be Proved 
Provisionally and Definitively, or on the request in writing of the person or 
persons sending the barrels for proof shall be proved once only, in which 
case such barrels shall be sent in the state for definitive proof, but shall be 
proved according to the scale for provisional proof, and shall be marked 
with a special mark denoting that such barrels have been proved in the 
definitive state according to the scale for provisional proof. Barrels for 
arms of the First and Third Classes shall be proved once definitively ; but 
the scale used for proving such barrels for arms of the Third Class as have 
the diameter of the bore in every part ljin. or upwards shall be the provi- 
sional scale. 

20. Nevertheless, it shall be sufficient from time to time to prove all 
breechloading military barrels in the same manner as breechloading mili- 
tary barrels made for the use of Her Majesty's Forces, and with the same 
weight of gunpowder as is now used, or from time to time shall hereefter 
be used, in the proof of similar barrels at the Government Factories. 

21. As to any military barrel made for the use of Her Majesty's Forces, 
or for the late Honourable East India Company, which has ceased to belong 
to Her Majesty, but which bears in addition to a Proof Mark authorised by 
Her Majesty's War Department, the letter " O " struck (prior to such 
cesser) over or upon the broad arrow or some part thereof by the said War 
Department, it shall, if it be a rifled barrel, be proved with Definitive 
Proof, or if it be a smooth-bore barrel with half the charge of powder, but 
with the same weight of bullet which would be applicable to the proof 
thereof if such barrel were an unproved barrel under the said Act and these 
Bules, and after either such proof, such barrel shall be marked as Proved 
Definitively; and as to any military barrel made for the use of Her 
Majesty's Forces, or for the late Honourable East India Company, which 
has ceased to belong to Her Majesty, and which does not bear in addition 
to a Proof Mark authorised by Her Majesty's War Department the letter 
"O," or the letter "S" struck (prior to such cesser) over or upon the 
broad arrow or some part thereof by that Department, it shall (whether it 
shall or shall not bear a Proof Mark authorised by that Department) be 
liable to proof as an unproved barrel according to its classification under 
the said Act and these Bules. 

22. All breech-loading shot barrels of 10-bore or less, having chambers of 
Sin. or longer, shall be so declared in writing by the sender, and be proved 
with one-sixth more powder than the ordinary Definitive Proof Charge. 

23. Barrels for arms of the Fourth Class, of larger gauge than four, and 
for which no service charge is laid down in the Scale, shall have the service 
charge declared in writing by the person or persons sending the same for 
proof, and be proved with a charge bearing the same proportion to such 
service charge as defined by Bule 17. Shot guns, having barrels not less than 
5£/t. long, in which a coarse powder is to be used, shall have the intended 
service charge declared in writing by the sender, and they shall be proved with 
the powder known as Curtis and Harvey's " Col. Hawker's Duck Gunpowder" 
(or a powder similar in all respects), and shall be proved with double the 
amount of powder, and one and one-third the weight of shot of the declared 
service charge, and the said service charge shall be marked on the barrel. In 
case a nitro powder is to be used, the provisions in Rules 10 and 11 shall apply 
hereto. 

24. A barrel of any description to which the classification or scales of 
proof are, in the judgment of either of the two Companies, inapplicable or 
unsuitable, shall be proved with such a bullet or charge of shot as shall be 
applicable to the dimensions of the bore of such barrel, and with such a 
charge of powder as shall give a stress not less than is provided in Bule 11, 
or in case the barrel shall not be capable of holding such Proof Charge, with 
as much powder as the barrel is capable of holding. 

25. The several powders used in proof, shall at all times be open to the 
inspection of any officer authorised for the purpose by the Secretary of 
State for War who may take samples for examination, or trial of the same, 
without notice. 
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SPORTING GUNS AND GUNPOWDERS. 



Conditions Precedent to Proof. 

26. Barrels for arms of the First Class shall not he qualified for proof 
until they shall be in a fit a»d proper state for setting up, and the thread of 
the screws sound and full. 

27. Barrels for arms of the Third Class shall cot he qualified for proof 
until they shall be bored and ground, and in a fit and proper state for 
setting up, with the squares set off, looped, and the proper breeches in, 
and all the threads of the screws sound and full ; and all barrels for per- 
cussioned arms shall be percussioned, and shall be proved with the proper 
nipples in. 

28. Barrels for arms of the Second, Fourth, Sixth, Seventh, and Eighth 
Classes: 

For Provisional Proof.— It of plain metal, shall be bored and ground, 
having plugs attached, with touch-holes drilled in the plugs of a diameter 
not exceeding one-sixteenth of an inch. Notches in the plugs instead of 
drilled touch-holes shall disqualify for proof. If of twisted metal they 
shall be fine-bored and struck up with proving plugs attached and touch- 
holes drilled as in the case of plain metal barrels. 

For Definitive Proof.— The barrels, whether of plain or twisted metal, 
shall be smoothed in the finished state, with the breeches and barrels in the 
percussioned state, huts filed up, inside of barrels shall be cleaned, the top 
and bottom ribs of double barrels shall be fairly struck op, pipes, loops, and 
stoppers on, the proper breeches and nipples in, the thread of the screws 
sound and full, and all rifle barrels shall be rifled. 

29. Barrels for breech-loading arms shall receive the final proof after the 
breech-loading action is attached complete, and both barrels and action are 
in the finished filed state. 

90. Smooth-bored barrels converted into choke-bored barrels shall be 
subjected to a further definitive proof according to the Scale No. 4 pro- 
vided for the Sixth Class. 

31. All choke-bored barrels sent for proof shall be declared in writing 
before proof to be so, and unless so declared they will be marked as if they 
were not choke-bored. 

32. Barrels for revolving arms shall have the cylinders or chambers with 
the revolving action attached and complete, and shall be proved with a 
cartridge containing the maximum service charge which the cylinder or 
chamber of the arm will receive. 



Majlks of Proof. 

33. The marks denoting provisional proof shall be as follows, that is to 
say: 



As to the Gunmakers' 
Company. — The letters 
"GP" interlaced in a 
cypher surmounted by a 
lion rampant (videlicet). 




As to the Guardians. 
— The letters "BP" 
interlaced in a cypher 
surmounted by a 
crown (videlicet). 



* 




84. The marks denoting definitive proof shall be as follows, that is to say : 
As to the Gunmakers' Cotnpany.-The letters "GP" interlaced in a cypher 
surmounted by a crown, and the view mark bei g the letter " V " sur- 
mounted by a crown (videlicet). 



<P 



ft 
V 



As to the Onardion».-Two sceptres crotsed, a crown in the top angle 
formed by the crossing of the sceptres, the letter " B " in the proper right 
angle, the letter •• C " in the ptoper left angle, and the letter " P " in the 



lower angle, and the view mark being two sceptres crossed, a crown in the 
top angle formed by the crossing of the sceptres, and in the lower angle the 
letter " V M (videlicet). 




X 



35. The marks denoting the provisional proof of barrels proved in the 
for definitive proof shall be as follows : 



At to the Gun- 
makers' Company. — 
The letters" VGP" 
interlaced in a cypher 
surmounted by a lion 
rampant (videlicet). 




As to the Guar- 
dians.— The let- 
ters "V B P" 
interlaced in a 
cypher sur- 
mounted by a 
crown (videli- 
cet). 



* 




Mods or Affixing Proof Marks. 

36. On arms of the First, Third, and Fifth Classes, the definitive proof 
mark and view mark shall be impressed at the breech end of the barrel, 
and if the barrel is constructed with a patent breech, or with revolving 
cylinders or chambers, the view mark shall be also impressed upon the 
breech or upon every cylinder or chamber, if more than one, with which the 
barrel is connected. 

37. On arms of the Second Class, and single-barrelled arms of the Fourth, 
Sixth, Seventh, and Eighth Classes proved provisionally and definitively, 
the provisional proof mark shall be imprest ed on the round of the barrel 
near the breech end, and the definitive proof mark and view mark shall be 
impressed upon the barrel above the provisional proof n ark, and if the 
barrel be constructed with a patent breech, or with a breach-loading action, 
or with a breech block or chamber, the view mark shall be also impressed 
upon the patent breech, breech-loading action, Bhoe, breech block, or 
chamber, with which the barrel is connected. 

38. On arms of the Fourth, Sixth, Seventh, and Eighth Classes being 
double breech-loaders, the barrels for which have been submitted for pro- 
visional proof before being put together, the provisional proof mark shall 
be impressed upon the round of the barrels near the breech, in front of the 
flats, or in a corresponding position when there are no flats, and the defini- 
tive proof mark and view mark shall be impressed upon the flats or in a 
corresponding position when there are no flats. If provisionally proved 
after being put together, the provisional proof mark shall be impressed 
upon the flats at the breech end, or in a corresponding position, and the 
definitive proof mark and view mark shall be impressed immediately 
following the provisional proof mark. The view mark shall also be 
impressed upon the action or shoe, breech block or blocks, chamber or 
chambers with which the barrels are connected. 

39. On arms of the Second, and single breech-loading and muzzle-loading 
arms of the Fourth Classes proved provisionally in the state for definitive 
proof, the proof mark shall be impressed in the same position as the view 
mark occupies according toBules 37 and 38. 

40. On all barrels the gauge size of the barrel shall be im- 
pressed at the definitive proof, and on all barrels for breech- 
loading arms, of the Fourth, Sixth, and Eighth Claws, the 
chamber gauge idze, together with the letter " C," signifying 
Chamber, shall also be impressed following the definitive proof 
and view marks, and shall be inclosed in a device, thus : 

41. In all smooth-bore and choke-bored barrels, from 4 to 10 gauge 
inclusive, the gauge shall be divided into three parts, and be marked 
accordingly : thus the divisions of gauge 8 would be marked 8, f , f ; from 
11 to 17 iuclusive, the gauges shall be divided into two parts /thus the 
divisions of gauge 12 would be 12, y ; all lesser gauges shall be marked 
as set forth in the schedule hereto. In all smoothbore and choke-bored 
breech-loading barrels the gauge size of the barrel shall be taken at a point 
9in. from the breech end. In all other barrels the gauge size shall be taken 
at the muzzle. 



♦ 



RULES FOR THE PROOF OF GUNS. 



42. On barrels for arms of the Sixth Chm the additional mark " Choke " 
•hall be impressed, following the chamber gauge. On arms of the Eighth 
Class the letter " B " shall be impressed immediately preceding the word 
Choke, thus : " B CHOKE." 

43. The following illustrates the mode of marking arms of the Sixth 
Class: 

A* to the Gun maker*' Company. 



4*1-# *»^CH0KE 



A* to the Guardians. 



***»»<!> 



CHOKE 



44. The following illustrates the mode of marking arms of the Seventh 
Class: 

Am to the Qunmaker*' Company. 



«|» <* «• 577 EX. 



SCALE No. 1. 
Scale for Proof of Rifled Small Arms of every Description, exoept those of 
the Eighth Class, and except for the Definitive Proof of Arms of the 
Seventh Class. 



At to the Guardian*, 



%<fr }$> Jgjfr 577 EX. 



♦ 



45. All barrels proved as directed in No. 22 of these Rules 
shall be marked additionally with the letter *'L," incor- 
porated with the chamber gauge, thus 

46. Barrel* proved accordir*g to No. 10 of the*e Rule* shall 
be marked " Nitro Proof ot. maximum," indicating the tervice 
weight ofehot to be v*ed. 

47. Barrel* proved according to No. 11 ofihee Rule*, *hall he marked B.C. 
for powder known a* " E.C ," and SCH- jor powder kn;wn a* " Schultt*,'* 
and for any other Nitro Powder, a suitable abbreviation indicati g the tame 
toget er with number* thawing the maximum tervice charge* of powder in 
grain*, and *hot in ounce*, that may be u*ed, as for example : " Maxm. Sch. 
45 Or*., Shot Uot ." 

48. Barrels proved according to No. 23 of these Bales shall have the 
service charge marked in drachms and ounces, following the proof and 
view marks. 

49. When a barrel of any arm, which barrel has been Proved Definitively, or 
which has been proved in the state for Definitive Proof but according to the 
scale for Provisional Proof, is brought to the Proof House, or any branch 
Proof Housa of either of the said two Companies, to be proved again 
Definitively, or according to the scale for Provisional Proof, if such barrel 
upon being so proved again does not stand proof, the person or persons 
respectively, who, under the said Act, is or are entitled to impress marks 
of proof on suoh barrel, shall efface a'l the existing marks of Definitive 
Proof therefrom. 
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4122 


fi'tl I'M 


7| 17" 


■a 


*.'. 


3 


47i 


fiB'Tfl 


■*ar> 


■i.-i 


1'fWj 


4*1 7i> 


539 1 101 


7 170 


el 


N, 1 ! 


n 3 


MS 


C749 


■ii" 


'380 


1*630 


4'1«0 


Mfl 


l-:t 


ei it" o 


4 


K.', 


a 


431 


;-j i;h 


■400 


•WW 


1"593 


4*199 


50? 


it f n 


e* 


17" J 


4 


B5 


3 


3« 


7i"4i 


-;wi 


<rrro 


1*57 # 


4' 254 


4ffl 


105 o 


a 


Hi) 


1 


55 


j 


3m 1 


84*77 


■aso 


%W) 


1«U 


1-3*4 


455 


155- 


M 


1D-3 1 


s 


w 


2 


34J 


61 'B3 


■370 


"3M 


l-SWi 


4*52^ 


429 


145 


■"■* 


97 


3 ? 


48 


lit 


LELJ J. 


9970 


*3oo 


•340 


1-SflP 


4*171 


403 


136 


5 


91 


a| 


4S 


if 


302 


109-49 


■350 


•«K) 


15^5 


4-748 


'177 


litf 


3 


Hi O 


3 


4SS 


tj 


2K3 


ll^X-j 


w 


-?!3n 


1-593 


4S84 


352 


117. 


78, 


n 


39 


ij 


^i 


129-43 


•Silo 


"810 


LM 


4-048 


889 


103 


4 


72 


24 


w 


li 


2i4 


141 '95 


■120 


'flfiO 


1*514 


5047 


300 9f» 


3 J 


«fl 





h 


33 


1* 


22S 


156'14 


*EUj 


190 


1*465 


5-f'52 


273 90. 


3 


GO 





2j 


30 


1 


205 


17*0 


■300 


'280 


1-425 


5089 


24SJ 83 


3 


55 





^ 


27 


1 


tsa 



SCALE No. 2. 
Scale for Definitive Proof of Arms of the Seventh Class. (Express Rifles.) 



Number of 


Definitive Proof. 


Service Charge. 


Gauge. 


Powder. 


Bullet. 


Powder. 


Bullet. 


*«>77 
•500 
•450 
•400 
•360 


grs. drs. 
330 12 
800 11 
240 84 
170 6 
100 8} 


587 
573 
293 
173 


grs. drs. 
165 6 
150 54 
120 4} 
85 3 
50 1} 


600* 
440 
430 
220 
130 



SCALE No. 3. 
Scale for Proof of Small Anns of every Description except Billed Small 
Arms and Arms of the Fourth and Sixth Classes. 



i 


1 

a* 

itl. 


Bullets 
for Proof. 


Charges of Powder for Proof. 





1 


1 


First 

C1&B5. 


Second Class. 


Third Class. 


* 


1 


Deflnftive 

Proof. 


Pro* 

visional 
Proof. 


Definitive 
Proof, 


Pro- 
visioaal 
Proof. 


DeflnlUva 
Proof. 




in. 


sr. 


gr. oii dr. 


gr. O*. dr. 


gr. or. dr. 


jyr. 01. dr. 
^U 18 12* 


gr, 02. dr, 
5H41 [3 54 


i 


Hj-UOu 


1-990 1T682 


— 


— 


mm 


!' 


lias 


t-9iH 10&U 


Mm 


4— 


— 


7466 17 1 


5309 12 4 




1U75 


i'S55' '>>.><; 





*■ 


mm 


6754 15 7 


I0Q3 L0 Lji 


O 


1HU 


I 793, SG75 


— 


tm 


— 


6100 13 15 


43a8 9 14 j 


[ 


1W 


l'730 t 7792 


— 


— 


_ 


5479 12 -j 


3896 ti 144 


F 


i-^teisse; e9t^ 


"• 


mm 


_ 


4911 11 jj 


3492 7 lij 


I 


l'&59|i-649; 6752 




— 


M 


4743 10 13] 


3376 7 114 


y 


t'ftdM<G05' 62^ 


^ 


— . 


*-. 


4375 10 


Sill 7 lj 


j 


15o3Ji-543) 5529 





—> 


^ 


3837 3 141 


3764 ti 5 


K 


1 50OJi'4atH 4679 — 


mm 


— 


3431 7 134 
30L7 6 14| 


2440 5 Uk 


L 


l'43H;i/4J3 4£91 





— ■ 


•. 


2146 4 Uj 


M 


l-375[l355 


3744 


— 


— 


— 


2633 oi 


1872 4 44 


■' 


1325,1*305 


S34S 





— 


■*■ 


2350 5 6 


1671 3 13 


U 


1-3131 


1*283 


3253 


-^ 


_ 


. 


ess? 5 3 J 


1627 3 114 
14O0 3 4 


P 


1^250 


I ISO 


2860 





_, 


, — 


1969 4 8 


a 


L157 


1137 


2211 


1555 3 8! 
1159 2 104 


1555 3 M 
1153 2 10] 


773 1 121 
59Q 1 H 


_ 


1244 2 L*4 


4 


l-osa 


lutt 


164/ 


_ 


928 2 2 


r, 


m -j,vj 


1315 


925 2 U 


925 2 1| 


463 1 1 


— 


740 1 11 


<■ 


"919 


'899 


HJ9t) 


766 1 12 


7<>; 1 12 


J.M 14 


— . 


612 1 64 

525 1 31 


7 


ti73 


'353 


lot 


656 1 8 


656 1 3 


323 12 


— 


ti 


«8 


■815 


812 


602 1 6 


602 1 6 


&a 11 


— 


4*1 1 14 
394 14 J 


:■ 


■im 


'783 


7--.' 492 1 2 


492 1 2 


246 9 


M 


1 


■775I 


■755 


646 


465 1 1 


Iff 11 


£32 8i 


— 


372 l*\ 



.1 




n 

1-3 


Bullets 
for Proof. 




Charges of Powder for Proof. 




2 

CD 

«M 


i 


+S 


First 
Class. 


Second Class. 


Third Class. 


d 
ft 


So 

a >» 


1 


1 

► 


Definitive 
Proof. 


Pro- 
visional 
Proof. 


DvflnitiTt 

Proof. 


Pro- 
visional 
Proof. 


Definitive 
Proof. 




in. 


in. 


gr. 


gr. ox. dr. 


gr. oz. dr. 


gr. oz. 


dr. 


gr. oz. dr. 


gr. oz. dr. 


11 


751 -731 


58€ 


437 16 


437 16 


219 


8 


— 


350 12| 
35U 121 


12 


•729 


•709 


535 


437 16 


437 16 


219 


8 


— 


13 


•711 


•690 


493 


410 15 


410 15 


205 


7^ 


— 


328 12 


14 


•692 


•673 


457 


383 14 


383 14 


191 


7 




306 Hi 


15 


•677 


•657 


425 


383 14 


383 14 


191 


7 


— 


306 111 


16 


•662 


•642 


39S 


369 13J 


369 134 


185 


6; 


- 


295 103 


17 


•649 


•629 


37^ 


369 134 
342 124 


369 13 2 


185 


6j 


- 


295 lOjj 


18 


•637 


•617 


352 


342 124 


171 


6i 




273 10 


19 


•02f 


•606 


3» 


301 11 


301 11 


150 


5J 


— 


241 8j 


W> 


•615 


•595 


316 


278 10 


273 10 


137 


5 




219 8 


21 


•605 


•585 


30( 


273 10 


273 10 


137 


5 


_ 


219 8 


2ft 


•596 


•576 


287 


216 9 


246 9 


123 


i 




197 7; 


23 


•587 


•567 


27^ 


246 9 


246 9 


123 


— 


197 7; 


24 


•579 


•559 


262 


232 84 


232 8) 


116 


4. 




186 6 


25 


•571 


•551 


251 


232 84 


232 84 


116 


4s 




186 6 


?« 


•563 


•543 


242 


232 84 


232 84 


116 


4 




186 6i 


27 


•556 


•536 


231 


232 84 


232 8$ 


116 


4j 




186 6: 


28 


•550 


•530 


2£ 


232 84 


232 84 


116 


4j 




186 6: 


29 


•543 


•523 


214 


205 74 


205 74 


102 


3; 


— 


164 6 


30 


•537 


•517 


207 


205 7$ 


205 74 


102 


Si 




164 6 


31 


•531 


•511 


... 


205 74 
205 7$ 


205 7} 


102 


3; 


— 


164 6 


82 


•526 


•506 


194 


205 7$ 


102 


3: 


•— 


164 6 


,33 


•520 


•500 


__ 


191 7 


191 7 


96 


* 




153 54 


34 


•515 


•495 


18S 


191 7 


191 7 


96 


»i 




153 5j 


35 


•510 


•490 


__ 


191 7 


191 7 


96 


3 ! 




153 54 


36 


•506 


•486 


17S 


191 7 


191 7 


96 


3 




153 54 


37 


•501 


•481 


__ 


191 7 


191 7 


96 


* 




153 54 


3B 


•497 


•477 


162 


178 64 


178 64 


89 


3; 


— 


142 5* 


39 


•492 


•472 


_ 


178 64 


178 64 


89 


3; 


— 


142 5* 


40 


•4881 '468 


154 


178 6j 


178 6$ 


89 


a. 


— 


142 51 


41 


•484 


•464 


__ 


164 6 


164 6 


82 


3 


— 


131 4| 


42 


•480 


•460 


146 


164 6 


164 6 


82 


3 


— 


131 4| 


43 


•476 


•456 





164 6 


164 6 


82 


3 


— 


131 if 


44 


•473 


•453 


139 


164 6 


164 6 


82 


3 


— 


131 4| 


45 


•469 


•449 


_ 


150 54 


150 5ji 


75 


2j l 


— 


120 44 


46 


•466 


•446 


133 


150 54 


150 5 


75 


2 


— 


120 44 


47 


•463 


•443 





150 54 


150 5, 


75 


*i 


— 


120 44 


48 


•459 


•439 


127 


150 54 


150 5i 


75 


a 


— 


120 44 


49 


•456 


•436 




150 54! 150 5. 


75 


— 


120 44 
120 4J 


50 


•453 


•433 


122 


150 5J 150 5} 

1 


75 


24 


*~ ' 



SCALE No. 4. 

Scale for Proof of Smooth Bore Arms of the Fourth, and Arms of the 

Sixth and Eighth Classes. 

MOZZLE-LOADIHQ. 



hi 

* 3 


a n a 

I** 


Provisional 
Froor, 


Deflnltlv** Prwr 


Service Charge. 


go 


Pon 


di r 


Bullet. 


Powder, 


Shot, 


Powder. 


Shot. 






*"• 


drs. 


grs. 


grs. 


drs. 


grs. 


oz. 


grs. 


drs. 


grs. 


OS. 


4 


1-052 


928 


34 


1649 


547 


20 


2011 


*1 


273 


10 


1531 


34 


5 


•976 


740 


27 


1315 


426 


15 ft 


1623 


W 


213 


7H 


1217 


m 


6 


•919 


612 


22, 


1090 


357 


13jV 


1367 


179 


6 4 ; 


1025 


244 


7 


•873 


525 


19i 


931 


308 


nr 


1185 


2\\ 


154 


889 


ill 


8 


•835 


481 


17- 


812 


270 


4 


1057 


2> 


135 


*\t 


793 


9 


•803 


394 


14 


720 


244 


8+4 


967 


2^ 


122 


*\\ 


725 


m 


10 


•775 


372 


13 


646 


219 


8^ 


875 


2 


109 


4 


656 


14. 


11 


•751 


350 


12 


586 


191 


7 


765 


13 


96 


34. 


574 


A 


12 
13 


•729 

•710 


350 
323 


I23 
12 


535> 
493) 


178 


6i 


729 


1§ 


89 


3J 


547 


1* 


14 
15 


•693 
•677 


306 
306 


" 


457) 
425 S 


164 


6 


656 


IJ 


82 


3 


492 


1* 


16 


•662 


295 


10I 


899) 


















17 


•649 


295 


103 


374}- 


150 


3r 


583 


1^ 


75 


2| 


437 


1 


18 


•637 


VT3 


10 


352) 


















19 


•626 


241 


83 


334^ 
316}. 
300, 


















20 


•615 


219 


8 


136 


5 


511 


1| 


68 


2J 


383 


02 


21 


•605 


219 


8 


















22 


•596 


197 


7k 


287^| 


















23 


•587 


197 


73 


274 


















24 


•579 


186 


6i 


262 


















25 


•571 


186 


64 


251 


















26 


•563 


186 


61 


242 > 


109 


4 


437 


1 


55 


2 


323 


03 


27 


•556 


186 


*>i 


231 


















28 


•550 


186 


63 


223 


















29 


•543 


164 


6 


214 


















30 


•537 


164 


6 


207J 



















RULES FOR THE PROOF OF GUNS. 





t a 1 

* £-3 

m 


Provisional 
Proof. 


Definitive Proof. 


Service Charge. 


Powder 


Bullet. 


Powder. 


Shot. 


Powder. 


Shot. 






grs.drs. 


grs. 


grs. dre. 


pre. oz. 


grs. dre. 


grs. oz. 


31 


•531 


164 6 


200^1 










82 


•526 


164 6 


194 










33 


•520 


153 5 


188 










34 


•515 


153 5< 


182 










35 

36 


•510 
•506 


153 4 
153 5i 


177 1 
172 f 


82 8 


328 0} 


41 U 


246 0£ 


37 


•501 


153 5 


167 










38 


•497 


142 ft 


162 










39 


•492 


142 5; 


158 










40 


•488 


142 ft 


154, 










41 


•484 


131 4 


150^1 










42 


•480 


131 4 


146 










43 


•476 


131 4 


142 










44 


•473 


131 4 


139 










45 

46 


•469 
•466 


120 4 

120 4 


136 
133 


55 2 


219 0} 


27 1 


164 Oj 


47 


•463 


120 4 


130 










48 


•459 


120 4 


127 










49 


•456 


120 4 


124 










50 


•453 


120 4] 


122 J 











Breechloadino. 

In the following table, barrels for arms of the Eighth Class must be proved 
with one-and-one-half times the service charge of lead (see Rule 16). 



Is 

1? 


* i 

*•- 

si! 


Provisional 
Proof. 


Definitive Proof. 


Service Charge. 
















fc 


s m a 


Powder 


Bullet. 


Powder. 


Shot. 


Powder. 


Shot. 


4 


1-052 


grs.dra. 
923 34 


1649^ 


grs. 


dre. 


grs. oz. 


grs. dre. 


grs. oz. 


1 
1 


1-026 


__ 


_ 












1-001 


— 


— 












•976 
•957 


740 27 


1315 , 


492 


18 


1749 4 


246 


1312 8 


•938 


— 















•919 


612 22J 


1090 












! 


•903 
•888 


"~ 


— - 












•873 


525 19i 


931 












1 


•860 


— 


— 












•847 
•835 


48l"l7J 


812 ' 


828 


12 


1167 29 


164 6 


875 2 


1 


•824 


_ 


MM 












•813 


— 


_ 












•803 


394 14J 


720, 












¥ 


•793 


— 


— . \ 












V 


•784 


— 


646 - 












10 


•775 
•763 


372 13J 


219 


8 


875 2 


109 4 


656 1J 


•751 


350 123 


586) 














•740 


— 


— ^ 












•729 
•719 


350 12| 


535/ 


178 


6* 


729 1§ 


89 3* 


547 It 


•710 


328 12 


493; 












£ 

;<;. 


•701 


— 


— ^ 












•693 
•685 


306 11* 


457/ 


164 


6 


656 1J 


82 3 


492 1} 


•677 


906 11* 


42s) 












% 


•669 


— 


— *\ 












•662 


295 103 


399/ 












* 


•655 


— 


— y 


150 


5* 


583 15 


75 23 


437 1 


•649 


295 10j 


374V 












18 


•637 


273 10 


352) 












19 


•626 


241 83 


334^ 












20 
21 


•615 
•605 


219 8 
219 8 


316/ 
300( 


137 


5 


511 1* 


68 2J 


883 0| 


22 


•596 


197 7; 


287; 












23 


•587 


197 7; 


274 \ 












24 


•579 


186 6 


262) 












25 


•571 


186 6j 


251 f 












26 


•563 


186 6i 


242V 


109 


4 


437 1 


55 2 


828 0| 


27 


•556 


186 6; 


231 ( 












28 


•550 


186 6j 


223\ 












29 


•543 


164 6 


2u; 












30 
31 


•537 
•531 


164 6 
164 6 


207 -) 

200V 

194; 


82 


3 


292 03 


41 1ft 


219 0} 


22 


•526 


164 6 













Scale No. 5. 

Scale of Supplementary Proof, with Powder " T. S. 2" for Arms of the 
Fourth, Sixth, and Eighth classes, in which Nitro Powders are to be used : 



No. of Gauge. 


Charge of Powder, T. S. 2. 


Charge of Shot. 


Grains. 


Drams. 


Grains. 


Ounces. 


8 


192 


7 


1167 


23 


10 


139 


5 


875 


2 


12 


114 


4* 


729 


IS 


12 extra 


125 


M 


729 


13 


14 


113 


H 


656 


i* 


16 


104 


33 


583 


n 


20 


96 


3J 


510 


H 


28 


80 


3 


437 


1 



Scale No. 6. 

Scale of ordinary Service Charges for Arms of the Fourth, Sixth, and 
Eighth classes, to be used with Nitro Powders. 



Gauge. 


6 

! 


d 


& 

1 

4 


00 

i 


OQ 
QQ 


1 

8 


i 


t* 




grs. oz. 


grs. oz. 


grs. oz. 


grs. oz. 


grs. 


oz. 


grs. 07. 


grs. oz. 


grs. oz. 


4 


3 


3 


3 


3 




3 








8 


85 2 


83 2 
















10 


49 1J 


49 1J 


46 11 


49 1£ 


49 


1J 


, 




12 


42 1ft 


42 1ft 


40 1ft 


42 1ft 


43 


la 


35 1ft < 25* 1ft 


32 1ft 


12 extra 


46 1* 


45 1* 


45 1* 


45 1} 


46 


1* 


37 1$ 1 29 U 


35 U 


14 


40 1ft 


40 1ft 


38 1ft 


40 1ft 


40 


1J 


I 




16 


37 1 


37 1 


35 1 


38 1 


38 


1 


1 




20 


33 I 


33 I 


33 1 


35 I 


35 


i 








24 


28 3 


28 3 




28 3 


28 


i 








28 





















Schedule C. 
Maximum Prices for Proof. 



First and Second 
Classes. 



3 6 
2 



9 
9 
9 





9 

3 

3 

3 



3 
3 



s. d. 

3 

3 

2 

2 

2 

1 















































Third 

LllltiH, 



14 

if ii 



s. d. 

3 6 

3 6 

2 



2 

1 

9 

9 

9 

9 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 



s. d. 

3 6 

3 6 

2 

2 

2 

1 

9 

9 

9 

9 

3 



Fourth. Sixth, Sffvoith, und 
Kijrbtli CLiuuieSt 



1 p 



9 

9 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 



hi* 



Fifth 

Clu£S. 



fill 



13 4 1 



SPORTING GTJNS AND GUNPOWDERS. 



Schiduu C^-conttntwd. 



First and Second 
Classes. 



Third Class. 




3 
3 



I 



Fourth, Sixth, Seventh, and Fifth 



Eighth Classes. 



I 




Class. 



These prices apply to barrels of the gauges numbered 1 to 60 as 
above. For the proof of barrels the bore of which exceeds No. 1 
Gauge, the price shall be three shillings and sixpence for each proof, 
whether provisional or definitive, and for barrels of fmalk'f i-ize 
than those above specified, the same pi ice shall be charged as for the 
smallest size of barrel above specified. 

Made and done under the Common Seal of the Gun makers' 
Com) any of the City of London. 

The Common Seal of the Gunmakem 1 Comtany of the City of 
London was heieunto affixed in the presence of 



H. Brandon-White, Master. 
Fredk. T. Aston, Clerk. 



Made and done under the Common Seal of the Guardians of the 
Birmingham Proof House. 

The Common Seal of the Guardians of the Birmingham Proof 
House was hereunto affixed in the presence of 




Chas. Play fair, Chairman. 
Joseph Rowlands, Law Clerk. 



I approve of the foregoing Rales, Regulations, and Scales for 
Proof LANSDOWNE. 




War Office, March 10, 1896. 



BIRMINGHAM PROOF HOUSE STATISTICS. 

(Field, March 21, 1896 ; vol. 87, page 419.) 

IN the revenue account of the Gun Barrel Proof House of Birming- 
ham for the year ending Dec. 31, 1896, the following particulars 
are given relative to the barrels which have been submitted to the 
definite proofs, and the sums paid for them : 

£ a. d. 

15,453 twisted double birding barrels, one proof only... at 2$<L 160 19 4) 

1,306 Do. do. 2nd proof „ 2*L 13 12 1 

2,889 plain iron and steel double hirding barrels, one 

proof only „ 2d. 24 1 6 

888 plain iron and steel double hirding barrels, 2nd 

proof „ 2d. 7 8 

23 breechloading hirding barrels, one proof only ... „ 4d. 7 8 

68 Do. do , 4}d. 15 6 

524 Do. do 5d. 10 18 4 

861 Do. (Foreign) do „ 4d. 14 7 

511 Do. ( do. ) do „ 4}d. 9 11 7J 

8,057 Do. 2nd proof „ 4d. 134 5 8 

14,659 Do. do 4*L 274 17 1} 

6,036 Do. do , 5d. 125 15 

1,260 Do. do „ 6d. 31 10 

467 Do. (Express Bines) „ 8d. 15 11 4 

107 Do. (E.C. and Schultse) ,16 8 6 

1,859 Do. (Foreign) 2nd proof „ 4d. 30 19 8 

3,059 Do. ( do. ) do 4}d. 57 7 1* 

144 Do. large bore barrels, 2nd proof „ 9d. 5 8 

26 Do. do. do. do , 1/- 16 

1 Do. do. do. do. ... „ 26 2 6 

4 Do. do. do. do 3 6 14 

1 Do. do. do. do. ... „ 20/5 15 
7,397 Do. choke bore barrels do , 4d. 123 5 8 

12,176 Do. do. do. do. ... „ 4*d. 228 6 

2,691 Do. do. do. do , 5d. 56 1 3 

514 Do. do. do. do. ... „ 6d. 12 17 

25 Do. do. (long cases) do. ... „ 6d. 12 6 

167 Do. large bore, choke bore barrels, do. ... „ 9d. 6 5 3 

2 Do. do. do. do. ... „ 1/6 3 
1 Do. do. do. do. ... „ 2- 2 

194 breechloading military barrels, one proof only... „ 5d. 4 10 

138 Do. do. (Foreign) do. ... „ 5d. 2 17 6 

6,160 Do. do. 2nd proof „ 4d. 102 13 4 

8,577 Do. do. do 5d. 178 13 9 

9,119 Do. do. (Foreign), 2nd proof „ 5d. 189 19 7 

28,853 revolving pistol chambers, one proof only „ Id. 120 4 5 

11,705 Do. do. (Foreign), one proof only „ Id. 48 15 5 

112 Do. do. one proof only , ljd. 14 

243 Do. do. (Foreign), one proof only „ ljd. 1 10 4j 

146,177 2,006 14 10} 

Out of the many thousands of breechloading guns that are proved, 
it will be observed how very few are submitted to the optional proof 
for nitro powders. Only 107 were proved with E.C. and Schultse, as 
stated above, and none with any other description of gunpowder, as 
was also permissible under Sect. 10 of the Proof Regulations of 1887. 
Sect. 10 is now further amended, under the new rules of 1896, as 
shown ante, page 3. 
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EXPERIMENTS ON THE STRENGTH OF GUNBARRELS. 



(Field, March 7, 1891 ; vol. 77, p. 326.) 
The Birmingham Proof -house Board have had a committee engaged, 
during two years, in carrying oat a most important series of experi- 
ments, the object of which was to test the strength of the various 
kinds of English and foreign barrels employed in the manufacture of 
sporting guns. Thirty-nine samples, of three barrels each, were pnt 
to the test, and among them were included steel made by different 
processes, Damascus of various kinds (some hand-forged and some 
machine-forged), besides other varieties, particulars of which will be 
found in the tables given below. The barrels were all of 12-gange, 
bored perfectly cylindrical inside, and tarned to exactly the same 
dimensions outside, the measurement of which varied at different 
parte of the barrel, as stated in the report ; but an idea of the relative 
thickness of metal may be more readily formed by reference to the 
diagram given herewith. The curve of the metal, however, appears 
in the woodcut to be much more rapid than it would actually be in 
the barrel, owing to the length being reduced in scale, in order to 
faring the woodcut within the dimensions of the page. 

It will be observed that the greatest thickness of the metal, at the 
breech, is 238 thousandths of an inch; it diminishes to '150 at Sin., 
and to *092 at 6in. ; at a foot from the breech it is '048, or about one- 
fifth of the original substance ; and its thinnest part is reached at 
21in., where it is reduced to '035. Beyond this point it increases 
again, and at the muzzle has the same substance as it had at 12iu. 
from the breech. These particulars are deserving of attention, as 
they serve to throw light upon some of the results which occurred in 
the course of the experiments. 



in strength. The number of " cumulative grains " in the first round 
of proof is obtained by adding altogether the 182 of powder and 729 of 
shot, thereby making a total of 911. In the next round, this 911 is 
added to the grains of powder and shot used in the second proof; and 
so on throughout the subsequent rounds. 







Charge of Powder. 


Charge of Shot. 


Cumulative 
grains. 


1st proof... 


.. 182grs. (= 6-66dra.) and 729grs. (=l'67oz.) 


911 


2nd 


» 


.. 200grs. (= 7'31drs.) 


» 802grs. (=l-83oz.) 


1913 


3rd 


■ 


.. 220grs. (= 8-04drs.) 


» 882grs. (=2'02oz.) 


3015 


4th 


• .... 


.. 242grs. (= 8-85drs.) 


» 970grs. (b2'23oz.) 


4227 


5th 


n .... 


.. 256grs. (= 9'36drs.) 


- 1018grs. (=2'32oz.) 


5501 


6th 


•» .... 


.. 269grs. (= 9*84drs.) 


n 1089grs. (=2'44oz.) 


6839 


7th 


» .... 


.. 28%rs. (=10'31dre.) 


» 1122SgTB. (=2-56oz.) 


8243 


8th 


» .... 


.. 296grs. (=10'83drs.) 


» 1178grs. (=2-60oz.) 


9717 


9th 


*» .... 


.. SlOgrs. (=ir34drs.) 


» 1236grs. (=2-82oz,) 


11263 


10th 


■ .... 


. 325grs. (=ll-88drs.) 


» 1296grs. (=2-96oz.) 


12884 


11th 


■ .... 


.. 341grs. (=12'47drs.) 


n 1361grs. w (=311oz.) 


14586 


12th 


» .... 


.. 358grs. (=13*06drs.) 


» 1429grs. (=2*27oz.) 


16373 



It will here be seen that the tests commenced with about 6§drs. of 
powder and l§oz. of shot, and increased to about 13drs. of powder 
and 3*oz. of shot, and that the proportion of powder to lead was 
approximately 1 to 4 throughout. But the rate of progression was 
not uniform, as the first increase in the powder charge was 18ctb., 
the next 20, and then 22, after which there was a drop to 14 and 13, 




3lN. 



6lN. 



I2in. 



In the ordinary mode of procedure, the first or provisional proof of 
gunbarrels is made with a very large charge of powder (12}drs. for a 
12-bore) and a spherical ball 20 thousandths of an inch smaller than 
the calibre of the barrel — which ball consequently offers very little 
resistance to the expansion of the powder gases. But after the 
barrels have advancea to a comparatively finished stage, they undergo 
a second or definitive proof, in which the powder is reduced to 
6£dre., and a heavy charge of No. 6 shot (ljoz.) is substituted for the 
loose ball, whereby the test is rendered much more effective. The 
provisional proof, however, does not concern sportsmen so much as 
gnnmakers, to whom it is chiefly of value from its enabling them to 
ascertain whether^ the tubes are sound before they incur expense in 
working them up into guns. 

In the experiments now under consideration, the provisional proof 
was dispensed with, and the test commenced with a charge which 
was almost identical with the ordinary definitive proof; and from 
this starting point the severity of the test was gradually increased for 
a dozen stages, as shown in the next column, in which we give the 
weights of powder and shot in drams and ounce3 as well as grains, 
the heavier weights being more familiar to the majority of sportsmen ; 
but ? owing to the variation in the charges, we are obliged to use 
decimal fractions, instead of the usual quarters and eighths. In the 
last column we append a list of the cumulative grains for each of the 
series of proof trials, as the " figures of merit" are derived from the 
total number of these points, and a comparison of this column with 
the averages in the official tables will enable the reader to ascertain 
at a glance whether the three barrels of the same sample were equal 



21 IN. 



30in. 



and finally a rise to 16 and 17. We do not see a reason for this 
irregular course, and think the arrangement would have been 
simplified by a uniform addition of half a dram of powder and an 
eighth of an ounce of shot with every grade, in which case the 
proportion of 1 to 4 would have proceeded regularly in all cases. 
There is one advantage, however, which arises from the irregularity, 
and that is, it enables one to ascertain whether the averages recorded 
were obtained from three tubes of equal or unequal strength. 

The barrels were first tried until a slight bulge occurred, the 
amount of which is not definitely stated, but such as would cause a 
barrel to be rejected by the proof-master under ordinary circum- 
stances. Afterwards the barrels were further tested until the bulge 
was increased to '01, or the hundredth part of an inch ; and on the 
diuneter of the bore beinfg thus increased from 729 to '739, at any 
part of the barrel, the testing was discontinued. The full details of 
the experiments are given in the following official report : 



BIRMINGHAM PROOF-HOUSE. 

A Report upon Testing the Strength of Various Kinds of 
Gunbarrels. 

The Board of Guardians of the Birmingham Proof-House having 
by resolution, dated Jan. 26, 1888, appointed a committee to test the 
strength of the various kinds of English and foreign barrels employed 
in sporting guns, the said committee was composed of the following 

(Continued on page 12.) 
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SPORTING GUNS AND GUNPOWDERS. 



TABLE I.— Comparative Results of Proving 89 Groups of Different Kinds of Barrels to a " Rejecting ' 

at the Birmingham Proof-House. 



Bulge 



No. in order 
of merit of 
endurance. 


Register 

number of 

group. 


Average 
onmulative 

grains of 
powder and 

shot each 
barrel 

endured. 


Proportional 
stress with- 
stood; the 
definitive 
proof being 
1-00. 


Ordinary 
price per 
pair of rough 
tubes in 
shillings. 


NATUBE of material of BARBELS TESTED. 


1 


18 


4248 


4*66 


29s. 


English machine-forged laminated steel, in three rods, improved economic compound 


2 


38 


4227 


4*64 


90s. 


coiling process. 
English fluid oompressed steel, Whitworth's process. 


3 


11 


8886 


4*26 


25s. 


English machine-forged best Damascus, in two rods, improved economic compound 

coiling process. 
English steel, Siemens-Martin process, rolled from a hollow mould ; slightly harder 

than No. 29 group. 
English hand-forged nest Damascus, in four rods. 


4 
5 


80 

1 


3667 
3355 


4-02 
3*68 


24s. 
35s. 


6 


14 


3285 


3-60 


25s. 


English machine-forged variegated Damascus, in two rods, improved economic 

oompound coiling process. 
English machine-forged best Damascus, in three rods, improved economic oompound 

coiling process. 
English steel, basic open hearth process, from hematite pig and scrap, carburised by 

Darby's nitration process. 
English machine-forged laminated steel, in two rods, improved economic oompound 

coiling process. 
English steel, " Superior barrel steel." 


7 


10 


3243 


8*56 


29s. 


8 
9 


34 
19 


3142 
3052 


3*43 
3*35 


24s. 
24s. 


10 


35 


3015 


331 


45s. 


11 


15 


2718 


2*96 


29s. 


English machine-forged chequered Damascus, in three rods, improved economic 

oompound coiling process. 
Foreign steel, Siemens-Martin process. 


12 


89 


2648 


2*90 


24s. 


IS 


31 


2471 


270 


24s. 


English steel, basic open hearth process, from hematite pig sad scrap. 


14 


13 


2441 


270 


29s. 


English machine-forged variegated Damascus, in three rods, improved economic 

compound coiling process. 
English machine-forged skelp twist. 


15 


24 


2414 


2-65 


12s. 


16 


2 


2314 


2-54 


31s. 


English hand-forged best Damascus, in three rods. 


17 


29 


2280 


2-50 


24s. 


English steel, Siemens-Martin process, rolled from a hollow mould. 


18 


7 


2047 


2-25 


15s. 


Foreign " Pointffle* " twist. 


19 


9 


2016 


2-20 


31s. 


English machine-forged best Damascus, in four rods, improved economic compound 

coiling process. 
English machine-forged chequered Damascus, in two rods, improved economic 

compound coiling process. 
English machine-forged chequered Damascus, in four rods, improved economic 

compound coiling process. 
English steel, basic open hearth process, from hematite pig and scrap, carburised by 

Darby's nitration process. 
English steel, basic open hearth process, from hematite pig and scrap, carburised by 

Derby's filtration process. 
English hand-forged best laminated steel, in three rods. 


20 


16 


2010 


2-20 


25s. 


21 


12 


1963 


2-11 


31a. 


22 
23 
24 


32 
33 
25 


1946 
1834 
1613 


2-11 
2-00 
177 


24s. 
24s. 
31s. 


25J 


87 


1579 


172 


30s. 


Foreign Damascus, " CrolleV' in three rods. 


3 


1579 


1-72 


35s. 


Foreign Damascus, " CrolleV' in four rods. 


26 


8 
5 


1300 
1245 


1-44 
1-37 


22s. 
18s. 


English machine-forged Boston Damascus, in four rods, improved economic compound 

coiling process. 
Foreign Damascus, in two rods. 


27 


17 


1245 


1-37 


18s. 


English machine-forged Boston Damascus, in three rods, improved economic 


») 


40 


1245 


1-37 


24s. 


compound coiling process. 
Foreign steel. 


28 


21 


911 


1-00 


14s. 


English machine-forged iron Damascus, in two rods, improved economic compound 

coiling process. 
English machine-forged fine skelp twist 


29 


23 


638 


070 


13s. 


"l 


6 


607 


0-69 


14s. 


Foreign Boston Damascus, in two rods. 


30 


22 


607 


0*69 


13s. 


English machine-forged iron Damascus, single rod. 


so) 


27 


607 


0*69 


24s. 


English steel, Siemens-Martin process, rolled from hollow mould. 


n l 


4 


304 


0-33 


20s. 


Foreign Damascus, in three rods. 


31 


26 


304 


0*33 


25s. 


English steel, Siemens-Martin process, special mixture of Swedish and English iron, 
rolled from hollow mould. 


si; 


28 


304 


033 


28s. 


English steel, best quality, Siemens-Martin process, from pure Swedish iron, drilled 

in full length. 
English machine-forged Boston Damascus in two rods, improved economic compound 

coiling process. "^ 


32 


20 


000 


000 


14s. 



Noth.— No. 36 was withdrawn, as only one pair was supplied. 

The figures in Column 4 below unity are caused by some of the individuate of the gronp having failed to sta^ 
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TABLE II.— Comparative Endurance of 39 Different Kinds of Barrels before either Bursting or Exhibiting a Bulge 

EQUAL TO '01 OF AN INCH, OR AN INCREASE OF FROM 729 to 789 DlAMETER. 



Order of 

merit in 

TABLE L 



in 

order of 

merit of 

endurance, 

TABLE H. 



group. 



Average 

cumulative 

grains of 

powder and 

shot each 

barrel 
endured. 



Proportional 
stress with- 
stood: the 
definitive 
proof being 



Ordinary 
prioeper 
pair of 
tubes in 
shillings. 



NATUBE OF MATERIAL OF BAKRKLB TESTED. 



4 

6 

10 

IS 

19 

20 

87 

8 

31 

2 

84 

3 

14 

21 

31 

30 

5 

7 

9 

11 

13 

86 

27 

27 

29 

30 

31 

32 

28 

23 

20 

1 

16 
15 
25 
30 
17 
18 
25 



1st 



2nd 

tt 
3rd 

it 

4th 



5th 
6th 
7th 



8th 



9th 



10th 



11th 
12th 
13th 



30 
14 
35 
30 


16 
40 
34 
26 
38 
25 
11 
13 
12 
28 
27 

1 

10 
10 
15 
31 

8 
17 

5 
21 
22 

4 
80 
32 



18 
2 

24 

37 
6 

20 
7 
8 



11571 
11571 
11571 
11571 
11571 
11571 
11571 
10780 
10720 
9900 
9909 
9869 
9869 
9869 
9058 
8591 
8848 
8248 
8248 



7475 
7475 
7475 
6738 
6738 
6702 
6702 
6702 



12-59 
1259 
12*59 
12-56 
12-56 
12*56 
12-59 
11-77 
11-77 
10-88 
10*88 
10*83 
10*83 
10*83 

9*94 

9*43 

9*05 "| 

9*05 

9*05 

9*05 

905 

905 

9-05 

9-05 

9-05 

9*05 

9-05 

9-05 J 

8*20 

8*80 

8*20 



84s. 
25s. 
45s. 
84s. 
31s. 
25s. 
84s. 
84s. 
85s. 
90s. 
31s. 
25*. 
29b, 
31s. 
28s. 
24s. 
35*. 
29*. 
24s. 
29s. 
24s. 
22*. 
18*. 
18*. 
14s. 
13s, 
80s. 
14s. 
24s. 
24s. 
13s. 
29s. 
Is. 
12s. 
30*. 
14s. 
24s. 
15s. 
85s. 



English steel, Siemens-Martin process, rolled from a hollow mould; 

slightly harder than No. 29 group. 
English machine-forged variegated Damascus, in two rods, improved 

economic compound ooiling process. 
English steel, " Superior barrel steeL" 

Foreign steel, Siemens-Martin process. 

English machine-forged best Damascus, in four rods, improved 

economic compound coiling process. 
English machine-forged chequered Damascus, in two rods, improved 

economic compound ooiling process. 
Foreign steeL 

English steel, basic open hearth process, from hematite pig and scrap, 

carburised by Darby's filtration process. 
English steel, Siemens-Martin process, special mixture of Swedish and 

English iron, rolled from hollow mould. 
English fluid compressed steel, Whitworth's process. 

English hand-forged best laminated steel, in three rods. 

English machine-forged best Damascus, in two rods, improved economic 

compound ooiling process. 
English machine-forged variegated Damascus, in three rods, improved 

economic compound ooiling process. 
English machine-forged chequered Damascus, in four rods, improved 

economic compound ooiling process. 
English steel, best quality, Siemens-Martin process, from pure Swedish 

iron, drilled in full length. 
English steel, Siemens-Martin process, rolled from hollow mould. 

English hand-forged best Damascus, in four rods. 

English machine-forged best Damascus, in three rods, Improved 

economic compound coiling process. 
English machine-forged laminated steel, in two rods, improved economic 

compound ooiling process. 
English machine-forged chequered Damascus, in three rods, improved 

economic compound coiling process. 
English steel, basic open hearth process, from hematite pig and scrap. 

English machine-forged Boston Damascus, in four rods, improved 

economic compound ooiling process. 
English machine-forged Boston Damascus, in three rods, improved 

economic compound ooiling process. 
Foreign Damascus, in two rods. 

English machine-forged iron Damascus, in two rods, improved eoonomic 

compound ooiling prooess. 
English machine-forged iron Damascus, single rod. 

Foreign Damascus, in three rods. 

English machine-forged Boston Damascus, in two rods, improved 

economic compound coiling process. 
English steel, basic open hearth prooess, from hematite pig and scrap, 

oarburised by Darby's filtration prooess. 
English steel, basic open hearth process, from hematite pig and scrap, 

carburised by Darby's filtration process. 
English machine-forged fine skelp twist. 

English machine-forged laminated steel, in three rods, improved 

eoonomic compound ooiling prooess. 
English hand-forged best Damascus, in three rods. 

English machine-forged skelp twist. 

Foreign Damascus, " Crolle," in three rods. 

Foreign Boston Damascus, in two rods. 

English steel, Siemens-Martin prooess, rolled from a hollow mould. 

Foreign " Pointille " twist 

Foreign Damascus, " CrolleV in four rods. 
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SPORTING GUNS AND GUNPOWDERS. 



gentlemen (elected Guardians of the Birmingham Proof-House) as 
being fairly representative of all departments of sporting gnn manu- 
facture: Messrs. B. B. AUport, C. G. BonehUl, E. James, W. M. 
Scott, T. Turner, jun., and T. W. Webley. 

Toe committee at its first meeting sent an invitation to all classes 
of makers of barrels ordinarily employed in sporting guns to contri- 
bute barrels for the purpose. They also purchased from the best 
foreign makers, or their agents, samples of the same. The samples 
supplied were as follows : 

First — English twisted hand forged ; three specimens. 
Secondly — English twisted machine forged ; seventeen specimens. 
Thirdly — Foreign twisted barrels ; six specimens. 
Fourthly — English steel ; eleven specimens. 
Fifthly — Foreign steel ; two specimens. 

In all thirty-nine specimens, or different kinds : in all 117 barrels. 

These were received in the rough-bored and ground state. The 
rough tubes were first set, then touched in a lathe in several places in 
order to make them quite concentric, and ground true to gauges ; 
then fine-bored and struck up to gauges, and lapped inside to a plug 
to exactly the same calibre, viz.. '729 of an inch. Finally, they were 
mounted on a cylindrical mandril of the exact calibre, and spun on 
dead centres in a lathe, so as to satisfy the committee that they were 
absolutely concentric 

The length of each barrel was 80in. The external dimensions were : 
At breech, 1*205 of an inch ; at din. up, 1*03 : at 6in. up, '913 ; at 
12in. up, '826 ; at 21in. up, '800 ; at 30in. up (being the muzzle), '826. 
The weight varied slightly, according to the density of the different 
materials, but approximated to lib. 9&oz. per tube. 

Three several barrels of each specimen were numbered, as— 1/1, 
1/2, 1/3; 2/1, 2/2, 2/3 ; 15/1, 15/2, 15/3; 33/1, 33/2, 33/3, Ac. 

The committee resolved that as soon as a barrel exhibited such a 
bulge as would cause its rejection by the proofmaster, it should be 
rejected. The barrels were then wiped out and breech plugs were 
screwed in, having touch-holes all of one size, namely, j^nd of an 
inoh diameter. They were loaded first with the definitive Proof- 
House charge applicable to the calibre — namely, 182grs. of Proof- 
House powder ; then a wad of paper felt about |ths thick over the 
powder ; then 729grs. of No. 6 shot, and then the same kind of wad 
over the shot. The constancy of the strength of the powder was 
repeatedly checked. The wads would pass down by the pressure of 
the little finger on them, and were all cat with one punch. The 
ramming was done by machine, every one with a pressure equal to 
laying a 101b. weight on the wad ; not bumped at all. Every charge 
of powder and shot was weighed in grains, in very accurate scales, by 
two members of the committee to each kind ; and the whole of the 
members attended the loading, ramming down, firing, washing out, 
and viewing. All the barrels were mixed together indiscriminately, 
so that the various kinds were not known to the committee until after 
the viewing and rejection of the whole. 

Lots of eight barrels at a time were fired with a train of powder ; 
they lay in a grooved bench and recoiled into sand. After being fired, 
they were washed out with hot water, and cleaned with oil tow ; all 
signs of lead were removed with a wire brush. They were polished 
in and outside, and then viewed by the members of the committee, 
assisted by the proof-master, who thereupon decided whether a barrel 
had bulged so as to be perceptible, and to be rejected. After the 
view, and decision that a barrel had failed, the mark and number 
upon it was referred to, and the result was recorded. The individual 
barrels were proved with gradually increasing charges of powder and 
shot. The first proof was 182grs. of powder and 729grs. of shot. 
The second proof was 20Qgs. of powder and 802grs. of shot. The 
third proof was 220grs. of powder and 882grs. of shot. The fourth 
proof was 242grs. of powder and 97Qgre. of shot. The fifth proof was 
256grs. of powder and 1018grs. of shot. The sixth proof was 269grs. 
of powder and 1069grs. of shot. The seventh proof was 282grs. of 

Sowder and 1122grs. of shot. The eighth proof was 296grs. of pow- 
er and 1178grs. of shot. The ninth proof was 310grs. of powder and 
1236grs. of shot. The tenth proof was 325grs. of powder and 1296grs. 
of shot. The eleventh proof was 341grs. of powder and 1361grs. of 
shot. The twelfth proof was 358grs. of powder and 1429grs. of shot. 
The barrels were proved throughout indiscriminately with the first- 



proof charge, and if any one, on being rowed, exhibited a rejecti 
bulge, it was stamped R 1 (R standing for i v 



aside. 



rejected"), and laid 



The remainder, or all those which had stood the first proof, were 
then proved with the second proof ; again viewed, and those whioh 
had bulged were marked R 2— -thereby showing that they had with- 
stood the first proof but failed at the second ; and so on, the figure 
connected with the letter R denoting the proof at which it had 
failed. 

This was termed the bulgingTproof, as indicating the condition at 



which a barrel would be rejected. When the whole of the barrels 
had exhibited this rejecting bulge, their order of merit of endurance 
was estimated as follows : 

The individuals of each of the thirty-nine specimens were collected 
and tied together, and the relative proof which each group had 
sustained was estimated by means of the following principle : Seeing 
that the proof charges are made up of a certain number of grains or 
powder, the explosion of which produces stress in the barrel, and of a 
certain number of grains of shot, the inertia of which increases that 
stress, it was resolved to add together the total grains of both powder 
and snot, as a measure of the comparative stress which each proof 
charge imposed. 

Each individual in a group was therefore credited as a figure of 
merit of endurance with the whole grains of powder and shot which 
it had borne, as indicated by the rejecting figure stamped upon it. 
The whole of the group was then so valued, by adding the proof of 
the individuals together, and dividing the Bum by the number of 
individuals for the average figure of merit for the group of that kind. 
This system wan followed throughout the thirty-nine kinds, and the 
table on rage 10 represents the order of merit of the whole of the 
kinds, with the average number of grains of proof which each kind 
sustained without any bulging, No. 1 being the highest in merit and 
No. 32 the lowest, some being equal. 

Further Tests. 

The committee considered that it was then advisable to carry their 
experiments further by continuing the proof of all the individuals 
from the former stage with increasing charge*, until every one either 
burst or exhibited a bulge of '01, or '739 of an inoh. 

This enlargement was measured to 1000th of an inch by an Allport 's 
Patent Tube Measurer, adapted for the purpose. It was considered 
that any enlargements or bulge beyond 01 would permit the gas to 
get past the wad there, and so vitiate the proof. The same methods 
of mixing all the barrels, weighing the charges, loading, ramming, 
firing, washing, cleaning, and viewing, and one by one rejecting every 
individual barrel of the whole, was repeated in the presence of the 
committee until the trials came to an end. 

The figures of merit in this second series of experiments were 
attained in the same manner as formerly described, and the results 
are exhibited in the second table (page 11). 

It is worthy of remark that in the earlier stages of proof of the 
barrels shown in Table I., the first bulging of most of the barrels was 
at from 13 to 24 inches from the breech. The larger chargns, later 
on, attacked the barrels generally 6 or 8 inches from the breech, and, 
in some of the kinds, after bulging 6 or 7 thousandths, remained 
stationary for several proofs, eventually increasing till they attained 
the '01 inch, the rejection enlargement ; while others showed little 
feign of expansion until they collapsed in the final proof. 

The committee are of opinion that this series of experiments has 
accurately presented the comparative elastic limit of the different 
kinds of material and influence of manufacture in the tubes. It is 
probable that the individual barrels in any group were made at the 
same time. The endurance of a barrel appears to depend upon a 
moderately high elastic limit (which prevents bulging), and a fair 
margin between the elastic limit and the breaking strain (which 
prevents bursting). If the composition of the metal and the method 
of manufacture is such as to yield a low elastic limit, the barrel is too 
soft, and bulges easily ; while, if the elastic limit be unduly raised in 
proportion to the ultimate tenacity, the metal is deficient in ductility, 
and, being thus brittle, the barrel bursts. The most suitable condi- 
tion appears to be attainable by judicious rolling or forging at a 
moderate heat, with as little reheating as is practicable. The 
elasticity and tenacity are affected by the purity of the metal, and by 
the mechanical structure set up in the compound figured irons by the 
various modes of twisting and laying them together. Some barrels of 
pure quality of material may have had their tenacity lessened by over- 
twisting or by mal-arrangement of structure, whilst others of more 
inferior material may have Bhown better endurance from a more 
judicious structure or treatment. The same remarks apply to the 
steels : which, under careful rolling at a moderate heat, acquire 
tenacity by the metal of the barrel somewhat changing from a 
granular or crystalline to a fibrous nature, with also a greater density, 
and may explain the wide difference of endurance between barrels 
apparently made from the same material and under the same 
process. 

The committee are further of opinion, having regard to the 
dimensions of the tubes and the repeated and very great cumulative 
stresses which a large proportion of them have undergone, that the 
recent increase of stress by the proof charges in the New Rules of 
Proof has not been greater than was justified in the interests of the 
public safety, 
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The time and care bestowed on the work in order to arrive at just 
results involved twenty-two meetings of the committee. This did 
not include about sixteen other meetings for discussion. The whole 
extended over a period of two years, and it is hoped will be of value 
to the trade. 

Dec. 31, 1890. Samuel B. Allport, Chairman. 

The board, in presenting this report to the trade, have in view the 
justification of the new proof charges, and have gladly placed their 
resources at the disposal of the committee, and charged their revenue 
with the expenses of the trials, so as to create a confidence in them 
which could hardly have been derived from the experiments of private 
individuals. They have also wished to promote improvement in the 
manufacture of sporting barrels, and they trust the results exhibited, 
and the considerations above offered on the purity of the materials 
and structural manufacture of barrels, will receive careful consideration 
in order to further increase the reputation which Birmingham already 
possesses as the source of gun-barrel manufacture of the United 
King lorn. 

Samuel B. Allport, 

Chairman of the Guardians of the 
Birmingham, Feb. 26, 1891. Birmingham Proof House. 



In looking over the two tables it will be observed that there was a 
very considerable difference in the cost of the barrels, the price 
varying from 12s. a pair to more than seven times that amount, or 
90s. a pair; and, further, that the average strength by no means 
increased 'pro rata with the cost. It may be remarked, however, that 
average strength does not necessarily imply equal strength. 

On examining Table I. it will be seen that, out of the thirty-nine 
samples, only two sets passed with equal strength in the three 
barrel* — viz., No. 2 and No. 10 in the order of merit, the former 
scoring 4327 points, and the latter 3015, which respectively indicate 
that all three of the Whitworth tubes passed the fourth grade, and all 
three of the " superior barrel steel " passed the third grade. No. 1 
passed with a slightly higher avenge tnan No. 2 ; but this appears to 
oe due to its having passed one barrel in the fifth grade, one in the 
fourth, and one in the third. If the cumulative points for these three 
grades— viz., 5501, 4227, and 3015— be added together and divided by 
three, the average will be 4248. But, although this comes first in the 
average, we should prefer a gun with barrels of equal strength, rather 
than have two barrels of similar strength on the average, but one of 
them, in fact, more than half as strong again as the other. 

In Table II. there does not appear to be any one sample which 
passed the whole of its three barrels in exactly the same grade ; and, 
as the amount of variation with each is more difficult to ascertain, we 
regret that the official report does not state the position taken by each 
barrel as well as the average, because we cannot but think that the 
more closely the tubes approach each other in strength, the more 
reliance is to be placed upon the gun. 

It will be observed, however, that on the average of the three 
barrels, the whole of the samples withstood tests far in excess of the 
ordinary proof— the lowest record in Table II. (which indicates a 
distention amounting only to the 100th part of an inch) having with- 
stood a stress nearly six times as great as the ordinary definitive proof, 
while the highest records were nearly thirteen times as great as the 
stress of the ordinary definitive test. Hence it may be inferred that 
if the barrels stood such severe tests before exhibiting so small a 
bulge, the chance of a dangerous burst would be fe till more remote. 

The official report shows that the position of the bulge varied with 
the charge which was used. When the smaller charges, extending up 
to about 8drs. of powder and 2oz. of shot, were employed in the first 
series of experiments, the bulge occurred near about the thinnest part 
of the barrel. In the second series, as the charges increased, the 
amount of shot, by its additional weight and greater amount of fric- 
tion, would considerably retard the expansion of the gases, and hasten 
the combustion of the powder, which accordingly would exert much 
higher pressure at a point near to the breech ; and the effect was 
chiefly shown where the thickness of the metal had been reduced to 
about '09in., or not much more than one-third of the greatest thick- 
ness at the breech. The shot having once got into rapid motion, the 
tension of the gases would be quickly reduced, and the very thin 
parte of the barrel, further on, would be relieved of much of the 
strain which occurred with shot moving less rapidly and powder still 
in course of combustion. 

In conclusion we may say that we think the Chairman of the 
Birmingham Proof Board, and his fellow committeemen, are to be 
congratulated on the completion of the onerous task which they have 
undertaken. The value of their services cannot, of course, ba so 
fully understood by the amateur as by the practical gunmaker j but 



sportsmen may rest assured that the manufacturers of the weapons 
which they handle are placed in a better position for selecting the 
most reliable material for the construction of their guns, and that 
the use of them will be accompanied by a smaller amount of risk 
than when the material of which they were composed was, so to 
speak, chosen in the dark. B. P. B.— T. 



STRENGTH OF GUNBARRELS. 

(Field, March 14, 1891 ; vol. 77, p. 389.) 

Sib, — In your article in last week's Field on the series of experi- 
ments carried out by the Birmingham Proof -House Board with the 
view of ascertaining the relative average strengths of different kinds 
of gunbarrels, you say : " It may be remarked that average strength 
does not necessarily imply equal strength ; . . . and we regret 
that the official report does not state the position taken by each 
barrel as well as the average, because we cannot but think that the 
more closely the tubes approach each other in strength, the more 
reliance is to be placed on the gun." A very little consideration 
makes the truth of your remarks bo evident that I have taken the 
trouble to calculate from the average figures of merit in Table I., the 
actual number of proofs which each barrel submitted for trial stood. 

The first column in the following table shows the number of the 
gradually increasing proofs passed by each of the three barrels sub- 
mitted for trial in each case. In two cases, where indicated, I have 
had to assume the misprint of one figure, since the numbers as 
printed cannot be resolved into any factors represented by the figures 
in the column of " cumulative grains. 11 

TABLE I. 



3 3 
7 



i 

•38 

ll 



l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



4248 

4227 

3880* 

S667 

3355 

3285 

3243 

3142 

3052 

3015 

2748 

2648 

2471 

2441 

2414 

2314 

2280 

2047 

2016 

2010 



2 2 

2 3 



2 3 



21 



23 
24 



26 
27) 

27) 

28 

29 

30) 

30C 

30* 



12 

32 

33 

25 

27 

3 

8 

5 

17 

40 

21 

23 

6 

22 

27 

4 



20 



1913f 
1946 
1834 
1612 
1597 
1597 
1309 
1245 
1245 
1245 
911 
638 
607 
607 
607 
304 
304 
304 
000 



* 8886 in the report. 



f 1963 in the report. 



The result of these calculations shows, I think, that the Board's 
" No. in order of merit " is at least open to contention, as it totally 
neglects uniformity or regularity in strength. 

Thus, judging from these experiments, one would be inclined to 
prefer a pair of barrels of the material twelfth in " order of merit " 
to a pair of No. 11 in order of merit, only one of which out of the 
three submitted passed the first proof On the other hand, it must be 
remembered that, as the first proof was almost identical with the 
ordinary definitive proof, and as the tubes were proved to a 
" rejecting " bulge, there would have been little chance of either of 
these two weak tubes being made into gunbarrels ; and if they failed 
owing to *' flaws," and not to inherent want of elasticity, a pair of the 
same material which had passed the ordinary provisional ana definitive 
proof might perhaps be stronger than the more regular barrels 
twelfth in " order of merit." 

One of the few things which it seems safe for the amateur to 
deduce from these experiments is the excellence, both as regards 
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uniformity and strength, of Whitworth fluid steel barrels. Only one 
other variety of steel at all approached it in both these Qualities, vis., 
" superior barrel steel, " No. 10 in order of merit; ana it would be 
interesting to know by what gunmakers this is used. I have never 
heard of it under that name. 

The fact that there is barely 20s. difference between the price of 
the best and the wont Damascus barrels in the rough, and that the 
best quality of English or foreign Damascus cost only from 25s. to 
368. a pair, will, I think, astonish most sportsmen, as gunmakers are 
fond of implying that they go to great expense to procure them. 

Wimbledon, March 10, 1891. C. S. P. 

Sir, — Some points of observation occur to me on a perusal of the 
report on the trials of gunbarrels just issued by the Birmingham 
Proof-House Board. I would first offer my thanks, as a gunmaker, 
for the information given to the trade, before criticising some of the 
results ; and premise that my desire is, if possible, to improve the value 
of those results, both to the trade, as well as the public in general. 

I note that Whitworth' s steel is put down as costing 90s. per pair 
of tubes in the raw state. This is overstated by just 20j., the trade 
price being 70s. as usually bought ; so that the discrepancy of cost is 
not so great between that and some other of the samples as would be 
made to appear. 

It seems a matter for regret that the trials were not carried on to 
a final or bursting stage, which is really the one point of paramount 
importance to the sportsman using the gun ; and how important this 
is, is the apparent reversal of the relative positions in order of merit, 
of the different samples as shown in the two published tables. The 
committee themselves point out that "some of the kinds, after 
bulging 6 or 7 thousandths of an inoh, remained stationary for several 
proofs, eventually increasing till they attained the '01 inch — the 
rejection enlargement; whilst others showed little sign of expansion 
until they collapsed in final proof." Would it not then have been as 
well to continue the proof until all specimens collapsed? For the 
sportsman might well De using barrels which " showed little signs of 
expansion," whioh may have passed the No. 2 table at the top of the 
tree, and vet which one more charge would have burst ; while some 
others which had gone on slowly expanding were rejected and came 
out perhaps half way down the list, when, if kept on testing, they 
may nave expanded but slightly larger, and seen all the other samples 
burst before they themselves gave way. I lay stress on this point, 
for let there be no mistake about this with the shooters ; the first 
rejection — that is by viewing by the committee and proofmaster — 
means nothing from a practical point of view. Hundreds, aye 
thousands, of barrels go to second proof every year, whioh are 
returned for such a cause as here mentioned. It is probably caused 
by some local softness of the barrel or a local strain set up in the 
combustion of powder ; the barrel is returned to the maker, is 
dressed down with the hammer, goes to proof again, stands all right, 
and is stamped with the proof mark, and no one is any the wiser. 

Now as to rejection test, table 2 (that is '01, or one hundredth of 
an inch), do readers generally recognise how small a bulge that 
represents. If equally spread all round the barrel, it represents 
as nearly as possible the substance of the note paper on which I am 
writing. Guns without number are constantly in use, bulged to a 
larger extent than this without the owner being aware of the faot ; or 
careless of it if he is ; and many guns choked on the recess principle 
have an enlargement nearly or quite equal to the size named. 

You, Sir, in your observations last week as to the modes in whioh 
the averages are arrived at, defined a most important point. An old 
aphorism says, the strength of a chain is its weakest link; and so 
with a pair of gunbarrels. It is poor consolation to a sportsman to 
know that his right barrel passed, we will say, the fifth standard of 
excellence, when the left barrel may be only up to the third standard. 
As a workman, I would prefer two barrels whioh I knew had both 
passed the fourth standard : and it would materially enhance the 
tables published if further detailed statements were given to elucidate 
the stages at which each individual member of each group of barrels 
gave way. 

I have made many combinations of figures to show me the exact 
position of the individual barrels of all the seven groups in the first 
class of table 2, but without effect. I cannot bring it nearer than 
11,558 as against 11,571 published, and that supposes one barrel in the 
fifth and two in the eleventh classes of proof ; while by another sum. 
assuming an error may have been made by the compiler, of a decimal 
in his reckoning, I get one each in the seventh, tenth, and eleventh 
classes respectively. In either of these cases the disparity is so 
great as to render the tests comparatively worthless; and I numbly 
ask for more light, both in details and experiments, before pronouncing 
a definite conclusion on the subject. F. Bbeslxy. 

36, Edgware-road, W., and 2, St. Jamed's-ttieet, S.W. 



EXPERI1CENTS OH STRENGTH OF GUNBARRELS. 

{Field, June 6, 1801 j vol. 77, p. 828.) 

The report of the Board of Guardians of the Birmingham Proof 
House (published in the Field of March 7, 1891) save the details of 
a long series of experiments, the object of which was to test the 
strength of various kinds of tubes employed in the manufacture of 
sporting; guns.^ These experiments were divided into two series, in 
the first of which the respective barrels were submitted to a succession 
of trials, gradually increasing in severity, until a very slight bulge (in 
any portion of the tube) was detected ; after which the barrels were 
submitted to a further continuance of the increasing tests until a 
bulge was exhibited which amounted to the hundredth part of an 
inch ; and the results showed that (on the average of three tubes of 
each group) the weakest samples withstood cumulative tests more 
than five times as great as the definitive proof -test ordinarily applied 
to guns of the same calibre, whilst the strongest samples withstood 
such cumulative tests until they mounted up to more than twelve 
times the charge used in the ordinary proof. 

It was remarked, however, in the correspondence which ensued on 
the publication of the official report, that the distention of a barrel 
by the hundredth part of an inch is so trifling an enlargement of the 
bore that a sportsman might shoot for years with a gun so distended 
without being aware of the existence of the bulge. And it was 
suggested that the experiments should be further proceeded with in 
order to ascertain what the barrels would eventually withstand before 
actually bursting. 

The Birmingham Proof Board, however, were indisposed to 
increase the serious expenditure of time already devoted to the 
experiments (whioh had extended over a period of about two years), 
and they were of opinion that it would have enlarged ana com- 
plicated their report impracticably to have described the individual 
behaviour of every barrel, and to have stated in detail all the circum- 
stances of the many hundreds of trials whioh they carried out. 

It occurred to us, however, that, although the Proof House 
authorities oould not undertake further operations on the large scale 
which had characterised their original experiments, it might yet 
prove of interest to the sportsman, and possibly be of some service 
also to the gun trade, if we were to try certain additional experiment© 
on a more restricted scale. We accordingly resolved to test a few tubes 
up to bursting point, and to do so in such a manner as would, we 
hoped, serve to settle some of the moot points whioh have frequently 
been discussed, and whioh have occasionally led to the expression of 
very strong opinions, without, however, eliciting any definite evidence 
to prove that those opinions were based on a reliable foundation. 

Among; the unsettled questions whioh we thought might be capable 
of receiving further elucidation by means of additional experiments 
were — (1) whether there is any wide margin of difference between the 
bulging point, which entails the rejection of gunbarrels when sub- 
mitted to the official proof, and the bursting point, whioh might place 
the user of the gun in a position of considerable danger, especially if 
the fracture occurred in close proximity to the breech ; and (2) which 
of the two kinds of material chiefly used in the manufacture of gun- 
barrels — viz., Steel and Damascus — would exhibit the greatest degree 
of toughness, or power of resisting a dangerous fracture, suoh as 
would be likely to inflict injury on the user of the gun. It may be 
readily imagined, for instance, that a hard steel barrel would be able 
to withstand a more severe strain than Damascus before it exhibited 
a bulge amounting to the hundredth part of an inch, and yet that the 
steel barrel might eventually prove to be more risky to handle, 
because the Damascus might be able to withstand a great increase of 
strain with no worse effect than a more pronounced bulge, whereas 
a similar increase of strain might possibly shiver into fragments a 
barrel made of harder and more brittle material. 

Another matter for determination was whether the great heat to 
which barrels are subjected during the brazing process is or is not 
necessarily a cause of great deterioration in their strength — a question 
which was not in any way met by the Birmingham experiments, as the 
whole of the tubes there tested were unbrazed. We therefore resolved 
that, of the two pairs of barrels which we submitted to trial, one tube 
of each kind should have a steel lump properly brazed to it, and these 
brazed barrels should be tested in comparison with unbrazed barrels 
of the same materials, and under exactly the same conditions. 

In choosing barrels tor the trial, we had intended to select the two 
kinds whioh stand first and second in Table II. of the Birmingham 
Proof Board (as previously published— see page 11), where they 
took equal rank in the second series of tests, in which a bulge of 
a hundredth part of an inch caused the rejection of the barrel. The 
material of the barrels which stood first m the list (the number of 
the sample being Group 30) is described as " English steel, Siemens- 
Martin process, rolled from a hollow mould: slightly harder than 
No. 29 group. 1 ' The softer sample of steel (No. 29 group) had 
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exhibited a bulge with little more than half the stress withstood by 
Group 80 ; and the farther testing of the hardened barrels, and the 
carrying of the experiments up to bursting point, would nave the 
effect of showing whether the ability to withstand bulging, obtained 
by the hardening of the steel, had been acquired at the expense of 
increased brittleness and liability to fracture j and there would also 
be an opportunity of ascertaining whether this hardened steel would 
be more especially affected by the process of brazing. 

As regards the Damascus (machine-forged) barrels, which stood 
second in Table II. of the Birmingham Proof Board, our intention to 
use them was frustrated through our inability to obtain specimens of 
these tubes for trial; their manufacturers were content with the 
laurels they had already gained in the official trials. Consequently 
we used instead a pair of the best hand-forged English Damascus 



hold the larger charges used in the experiments ; so we had a fixed 
breech (with a touch-hole of ^in. diameter) screwed into the barrel, 
and loaded from the muzzle accordingly ; and, there being thus no 
paper cylinder to take the place of the metal removed in chambering, 
it may be assumed that the strain on the chamber was somewhat 
more severe than it would have been if paper cases had been available. 
We may add that the barrels (which were 30in. long) were not of 
unusual thickness, but were such as would, when completed with the 
usual ribs, action, stock, &c., have made double-barrelled 12-bores 
weighing about 6Jlb. each. 

Generally speaking, when a gun bursts in a sportsman's hands, he 
does not run any considerable risk unless the fracture occurs near to 
the breech. We therefore thought it desirable in carrying out these 
tests to obtain a very high powder pressure at that part of the barrel 




Fig.A*. 




barrels, which did not oome so near to the front in the bulging trial, 
but nevertheless have the reputation in the trade of being the best 
Damascus barrels made. In this instance, likewise, one barrel had a 
steel lump brazed on, and the other was unbrazed. 

In our previous article we gave (see page 9) a woodcut showing 
the thickness of metal at different parts of the barrel, and we also 
stated that the tubes were bored perfectly cylindrical inside; con- 
sequently they were not chambered. Bnt the cutting away of metal, 
in chambering a gun for the paper cartridge case, must necessarily 
affect the strength of the barrels; go, in order to place our ex- 
perimental barrels as nearly as possible on the same footing as those 
of ordinary guns, we had them chambered in the usual way. But in 
testing the tubes we did not make use of cartridge cases, as those for 
which the barrels were chambered would necessarily be too short to 



where a breakage would be most dangerous. An increase in the 
charge of shot is well-known to cause a considerable increase in the 
amount of force developed from the same charge of powder ; and. in 
order to produce this increase of strain to the fullest extent possible, 
we resolved, while adopting the regulation charge of powder used in 
the official proof of 12-Dore guns (viz., 6Jdrs.) we would commence with 
2oz. of No. 6 shot, and increase the quantity uniformly by additions 
of half an ounce each. One llf gauge Field wad, with a |in. felt of 
12 gauge, was placed between powder and shot, and a card wad over 
the shot. The barrels were cleaned and slightly oiled after every 
round. 

The following table will show the actual charges used for the suc- 
cessive tests (the powder employed was Curtis and Harvey's No. 4 
Treble Strong), and under the respective headings there is placed 
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a figure (1) to indicate that the trial alluded to was satisfactorily 
passed by the barrel in question : 



Number 

of Test. Powder. 

1 Bidrs. 

2 6}drs. 

3 tydrs. 

4 6idrs. 

5 6Jdrs. 

6 6|drs. 



Charge. 

Shot. 
2oz. 



7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
19 
19 
20 



6Jdrs. 
6*drs. 
6*drs. 
6|drs. 
6*drs. 
6}drs. 
6|drs. 
6|drs. 
6|dr8. 
6|drs. 
6|drs. 
SJdrs. 
6*drs. 
6|drs. 



24oz. 
. 3oz. 
. 3}oz. 
. 4oz. 
. 4*oz. 
. 5oz. 
. 5|oz. 
. 6oz. 
. 6*oz. 
. 7oz. 
. 7*oz. 
. 8oz. . 
. 8}oz. 
, 9oz. . 
. 9*oz. 
. lOoz. . 
, lOJoz. . 
lloz. . 
, lljoz. . 



Steel Barrels. 
Unbraxed. Brazed. 

1 ... 

1 .... 

1 ... 

1 .... 

1 .... 

1 .... 

1 ... 

1 .... 

1 .... 

1 .... 

1 .... 

1 .... 

1 .... 

1 .... 

1 .... 



Damascus Barbels. 
Unbiased. Brazed. 

1 



Hit will here be observed that each of the four barrels withstood 
twenty successive rounds, with as much powder as is used in the 
definitive proof test, but with considerably increased amounts of shot. 
In the statutory proof-charge the weight of shot used is l§oz., 
whereas here it was increased from 2oz. to lljos.. or an average of 
6$oz. ; yet neither of the four barrels appeared to the eye to be much 
the worse for the severe strains encountered. We did not test them 
with a micrometer gauge to ascertain whether any difference in 
thousandths or hundredths of an inch had occurred, as that process 
had already been carried out in the Birmingham Proof-House 
triads. 

In round No. 21, with 6&drs. and 12oz., the shot stuck in the 
barrel, the powder not being sufficient to force out the pellets, though 
driving them for a distance of several inches, when they became tightly 
jammed, and the powder gases gradually exhausted themselves bv 
" fizzing " out of the touch-hole. The same thing happened with all 
four barrels, and the compacted charges of shot had to be picked out 
by a tool in each instance, after which the barrels were cleaned and 
oiled as before. The powder-charge was thereupon increased to 
7drs., the shot remaining at 12oz., but again there was a failure to 
eject the charge ; and the same thing recurred with 7£drs. and 8drs. of 
powder, and the charge had in each instance to be picked out. With 
8£drs., however, the shot was duly expelled; and the proceedings 
went on as follows — the cypher (0) indicating those rounds in which 
the charge of shot stuck in the barrel. 



Number 


Charge. 


Steel Barrels. 


Damascus Barrels. 


of Test. 


Powder. 


Shot. 


Unbrazed. 


Brazed. 


Unbrazed. 


Brazed. 


21 .. 


6Jdrs. ... 
7drs. 


12oz. 





.... .. 


.... 


.... 


22 .. 


12oz. 





.... .. 





.... 


23 .. 


7Jdrs. ... 


12oz. 





.... .. 





.... 


24 .. 


8drs. 


12oz. 





.... .. 





.... 


25 .. 


8Jdrs. ... 


12oz. 


1 


.... 1 .. 




.... 1 


26 .. 


9drs. 


12oz. 


1 


.... 1 .. 




.... 1 


27 .. 


9Jdrs. ... 


12oz. 


1 


.... 1 .. 




.... 1 


28 .. 


lOdrs. ... 
lOJdrs. ... 


12oz. 
12oz. 


1 

1 


.... 1 .. 
.... 1 .. 




.... 1 


29 .. 




. burst 


30 ... 


lldrs. .. 


12oz. 


1 


.... 1 .. 


... burst .. 


.... — 


31 .. 


lljdrs. ... 


12oz. 


1 


.... 1 .. 


— 


. .. — 


32 .. 


12drs. ... 


12oz. 


1 


.... 1 ... 





._ 


33 ... 


12Jdrs. ... 
lSdrs. ... 


12oz. 


1 


... 1 ... 






34 ... 


12oz. 


1 


... 1 .. 





_ 


35 . 


13Jdrs. ... 


12oz. 


1 


.... 1 . 


— ... . 


.... — 


36 . 


14drs. ... 


12oz. 


1 


. 1 


— ... . 


.... — 


37 . . 


14Jdr». ... 


12oz. 


1 ... . 


1 


.. .. — 


.. . — 


38 ... 


15drs. ... 


12oz. 


1 


1 




. .. — 


39 . 


15Jdrs. ... 


12oz. 


1 .... 


1 


— .... 


.... — 


40 .. 


16drs. ... 


12oz. 


. . . burst 


. burst 


-- ... . 


.. — 



The appearance of the respective barrels, after bursting, will be 
seen by reference to the illustrations given on page 15, which, in order 
to bring them within the width of the page, are photographed to a 
scale of about one-third the original dimensions as regards size of 



barrel, besides being reduced to a length equivalent to about 20in. t 
but including all the fractured portion of the barrel. 

Fig. 1 represents the remains of the unbrazed barrel of Siemens- 
Martin steel, which burst with test No. 40, when the charge used 
was 16drs. or powder and 12os. of shot. This barrel first exhibited 
signs of distress with trial No. 26, when the charge was 9drs. of 
powder and 12oz. of shot, the tube then showing a slight bulge at 7in. 
from the breech, and being somewhat ri veiled and bent near the 
muzzle ; nevertheless, it underwent thirteen more tests before the 
actual fracture occurred. 

Fig. 2 represents a barrel similar in character to Fig. 1, the only 
difference being that it had undergone the brazing process. This 
barrel behaved almost exactly the same as the unbrazed tube, bulging 
with the same test (No. 26), at 7iin. from the breech ; and bursting 
with test No. 40. With charges exceeding ll$drs. of powder and 
12oz. of shot, both of these steel barrels became so much bent that 
they had to be straightened in order to pass the loading rod down 
them ; and such distortions of the tube must considerably have 
increased the resistance to the passage of the shot in subsequent 
rounds. 

Fig. 3 shows the unbrazed Damascus barrel. With this the first 
indication of distress was seen after firing test No. 23, when the 
charge was 7£drs. of powder and 12oz. of shot; it was then somewhat 
rivelled and Dent, in the next round the barrel commenced to 
bulge at 6in. from the breech ; but it held on for six more trials, 
and collapsed at test No. 30, with lldrs. of powder and I2oz. of 
shot. 

m Fig. 4 represents a barrel of the same kind as No. 3, the only 
difference being that it was brazed. It behaved in a very similar way 
to the unbrazed barrel, and burst one round earlier. 

In everycase, when the burst occurred, the shot remained in the 
barrel. The woodcut here given shows (full size) a compacted 
mass of pellets as left in the barrel after the breakage ; the shot 
were jammed into an apparently solid mass, and, though not actually 
welded together, every pellet was crushed ntterly out of shape. 




TWELVE OUHCBS OF SHOT IMPACTED IE 12-BOEB BARREL. 

These experiments serve to show what a very large margin of 
strength there is in a good gun barrel, when ordinary charges are used. 
They also tend to prove that the brazing process (if properly carried 
out) does not injure the metal to any appreciable extent. 

It has frequently been alleged, by opponents of the proof test, that, 
although the barrels may pass through the proof without any 
apparent injury, yet the large charge. strains the metal to such an 
extent that the barrels are likely to burst afterwards when used with 
ordinary charges. 

The fallacy of this argument appears obvious when the fact is 
taken into consideration that the barrels which gave way earliest under 
these tests had withstood the strains of nearly thirty successive trials, 
the first of which was rather more severe than the definitive proof - 
charge, and the average of the whole was about four times as great 
as the regulation proof; while the steel barrels were tested forty 
times, with charges averaging nearly five times as much as the 
ordinary proof-charge. 

Taking the cumulative grain test, as calculated in the Birmingham 
experiments, the strains undergone by each of the two steel barrels 
were rather over 190 times as great as that of the definitive proof 
test; and those of the Damascus were rather over 120 times the 
definitive proof in the case of the barrel that had undergone the 
brazing process, and nearly 130 times in the barrel that was not 
brazed. So that, although the steel barrels showed the greater 
amount of endurance, the strength of the Damascus was so much in 
excess of all ordinary requirements that no fear need be felt of their 
giving way when the work is properly done. 

P.— T. 
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TESTS OP STRENGTH IN GUNPOWDERS, 

(FMdtof 1884; vol. 68, pp. 124, 126, 966. Originally summarised for Mural 
Almanac of 1885.) 

In the course of the shooting season of 1888-4 many complaints 
were made with respect to guns being burst or damaged by the nitro- 
compounds known as E.G. and Schultze gunpowders ; and widely 
conflicting opinions were expressed as to the immediate cause of 
the untoward results. With the view of traoing, if possible, how it 
was that, while many persons were constantly using the respective 
explosives, and were very well pleased with them, others found their 
use attended by most unpleasant consequences, the Editor of the 
Field determined to carry out an exhaustive series of experiments. 
He accordingly procured numerous samples of E.C. ana Schultze 
powder, some being obtained by the purchase of unopened canisters 
through the trade, and others being loaded cartridges sent to him for 
examination by readers of the Field . 

The samples of powder were tested chemically by analysis, and 
experimentally by the firing of charges ; cartridges were unloaded, 
and the contents weighed, to ascertain whether the actual quantities 
agreed with their nominal charges ; the nature of the loading was 



black powder ; but we did not proceed^ to make any experiments to 
ascertain the effect of such careless or injudicious treatment of it as 
might possibly be adopted by the sportsman. Subsequently, in con- 
sequence of a limited number of accidents which came to our know- 
ledge, we suggested to our readers that, under certain conditions of 
1 detonation,^ drying, Ac, it was not to be considered safe ; but what 
those conditions are we were unable to ascertain. Then came the 
production of the E.G. powder in 1882, which we at once pronounced 
to be at least equal to Schultze powder in shooting qualities; but as 
to its comparative freedom from danger, we stOl had no guide." He 
then proceeds to describe the new powder pressure gauge used by him 
in carrying out the experiments of 1884, 

The illustration represents the apparatus atTabout one-fourth of 
its actual size. The letter a shows a cylinder 5&in. long, with 
chamber and bore exactly similar to those of a 12-bore gun, except 
that, instead of being of the thickness and material of an ordinary 
gunbarrel, it is made of lead, and the walls are half an inch thick. 
This lead cylinder is inserted in the machine by throwing back the 
steel breech and side straps indicated bv the dotted lines marked b. 
The cylinder is first loaded with an ordinary cartridge, over which is 
83rewed a steel breech, perforated by a hole for a striker, and fur- 




e The Lead Cylinder. 



LEAD CYLINDEE PEESSUEE-GAUGE. 

b The Breech, turned up for insertion. 



examined, and the strength of the caps tested. Furthermore, as many 
sportsmen are in the habit of drying their cartridges before use, or of 
constantly keeping them in warm closets, experiments were carried 
out to try the explosive force of equal charges of the same powder in 
a dried and an uxtdried oondition ; and likewise to ascertain the effect 
of patting a pinch of black powder over the cap before proceeding to 
load the cartridge with E.G. or Schultee. 

The investigation extended over several months, and pro red that 
the accidents complained of were dne to various and very different 
Careless loading was one cause, the charge of powder put 



into the cartridges being occasionally very much larger than was 
ordered; difference in strength of cape was another cause. There 
was also an increase of explosive force produced by putting black 
powder as a priming in the cartridge, to give more rapid ignition to 
the nitrocompounds 

The Editor, in reporting on the result of his experiments, savs : 
" The former of these powders (Schultze) we had ourselves tried with 
regard to its safety in 1878-9, and had arrived at the conclusion, after 
fully five thousand experiments with a powder-gauge constructed for 
our use, that, as sent out by the company, it was quite as safe as 



nished with a oentral plug to back up the base of the cartridge. It is 
thus a short leaden gun, with ordinary chamber and bore, connected 
by the usual cone. It is, of course, possible to explode this by itself ; 
but, in order to make the conditions assimilate to those presented by 
an ordinary gun, the leaden cylinder (a) is attached to a gunbarrel, 
as shown in the woodcut, by means of a strong gun-metal cap, into 
which it is dropped, the lead fitting into the gun-metal so as to pre- 
vent any escape of gas. After dropping in the lead cylinder, the side 
straps, shown in dotted lines, are turned down, and a square-headed 
screw in the centre of the orosa-pieoe is turned till it firmly backs up 
the steel cap already mentioned. The striker is then introduced, and 
the lock cocked. Thus there is a gun composed partly of lead and 
partly of iron, loaded and discharged exactly as if it were in the hands 
of a sportsman, but with an expanding leaden breech, measuring the 
force exerted by the charge. 

There are two methods by which the dilatation can be measured— 
first, by its greatest diameter as compared with that of the original 
chamber ; and, secondly, by its increased cubical capacity. Both of 
these measurements were taken in each test, and are given in the 
Fields of 1884, but we prefer the linear expansion, as being the indies- 



18 



SPORTING GUNS AND GUNPOWDER 



tion of the greatest strain,, which is always taken as the proper 
measure of any material, whereas the cubical capacity shows only the 
average increase. We will now proceed to &how the^ force exerted by 
the three powders under consideration— viz., Curtis and Harvey's 
No. 4 ; Schultze powder, which varied very little in the several 
samples ; and E.G. powder in its weakest and strongest con- 
ditions — the latter, as will be seen, varying considerably in explosive 
force. 

Commencing with black powder, the result is indicated in Fig. 1, 
which is an exact representation of a section of the lead cylinder 
in which afcharge of 3dra» of C. & H. No. 4 powder has been exploded 



enlarged '17in. It will be seen that the enlargement is pretty uniform 
from the base of the chamber to the cone, beyond which it does not 
perceptibly extend. 

Fig. 5, p. 20, exhibits the force of 42grs. of the mildest sample of 
E. C. examined, though sufficiently strong to give good results at the 
target. In loading this powder the full pressure of the arm waa 
exerted. Here the force was a little more than that of the Schultze 
powder { the increased expansion in the cylinder being 25in. 

In Fig. 7 (page 21), with 42gra. of the strong E.G., is indicated an 
explosive force ( nearly the same as that of the black powder (see 
Fig. 1), and giving excellent shooting, slightly superior to that shown 





Fig. 1.— 8DR8. C. & H. No. 4. 



Fig. 2.— 7drs. C. <fc H. No. 4. 



with lioz. No. 5 hard shot, usinff two) Field wads over the powder 
and a Field wad over the shot— which latter, though not givinggBuch 
pood shooting as a thin card wad, is used by some sportsmen, and as 
it gives a higher pressure with the three powders, it was selected in 
all these experiments, because the object was to ascertain the greatest 
amount of pressure likely to be exerted. With this the chamber was 
enlarged from *80in. (its original diameter) to l'29in., its diameter 
after the cartridge was fired — i.e., an increase of '49in. 

Fig. 3, on p. 19, shows the result of firing 42grs. Schultze 
powder with the same wads as used above, and without more pressure 
in loading than simply to seat the wads. Here the explosive force is 
much less than with the black powder, the chamber being only 



inF 
Fig. 



ir. 5, but not to any great extent. 
7 was *43in. 



The increase of diameter in 



Effect of Drying these Powders. 

We now come to the consideration of the effect of drying on these 
three powders, as carried out to the full extent of depriving them 
entirely of water, which was effected by heating them in a hot-water 
bath. These powders, however, were not fired when in a heated con- 
dition, but were allowed to cool, and were kept a day or more before 
use, being shut up in air-tight jars in the interval, so as to preclude 
any re-absorption of moisture. 

In their normal condition, as Bold to the public in canisters, black 
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powder contain* abont 1 per cent., Schultze 3 per cent., and E.G. 2£ 
per cent, of water ; and in such condition they appear to exert the 
explosive force required by the sportsman without danger to 
him. 

When a charge of black powder, dried as above mentioned; was 
tested in the apparatus, no increased expansion in the lead cylinder 
was observable ; but when the other two powders thus dried were 
exploded, there was a remarkable development in the force. The 
dried Schultze, in particular, exhibited an enormous increase of 
expansion, as seen in Fig. 4. Here, instead of the slight dilatation 



although this strong sample of E.C. expanded the lead more than 
twice as much as the Schultze, when both were in an undried 
condition, yet there was not very much difference between them when 
dried, and Schultze was then the more violent of the two. 

From these experiments (which were repeated about a dozen times 
iu each case) it may undoubtedly be conducted that both Schultze and 
E.G. powders (as then made) might be dried in bulk until they became 
absolutely dangerous. 

It was stated in the Field that the powders had been dried at a 
temperature of 230° ; but this was an error, arising out of the fact 





Fig. 3.-42 Grains Undried., Fig. 4.— Same Gharge Dried. 

SCHULTZE POWDEE (1884). 



shown by an equal charge of undried Schultze in Fig. 3, we have a 
large bulbous cavity, measuring l'89in. in its greatest diameter, being 
an increase of l*08m., or about six times the increase given by the 
undried powder. 

With the E.G., even the stronger sample, the increase, although 
considerable, was not so great as with the Schultze. Fig. 6 shows 
the expansion exhibited by the cylinder loaded with 42grs. of mild 
E.G. powder, dried, which produced an increase of '66in., or nearly 
three times the expansion shown by the undried charge. In Fig. 8 
we have a representation of the force exhibited by the stronger 
sample of E.G. powder, which gave an increase of *99in. So that, 
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that some empty cartridge cases were dried at that temperature. 
Mr. Woodland Toms, F.I.O., F.O.S., who carried out the chemical 
investigation, and who carefully dried, at definite temperatures, the 
various samples experimented on, thus corrected the mis-statement : 
*' Some of your correspondents are under a misapprehension as to the 
temperature at which the powders were dried for your experiments. 
In the earlier experiments with lead cylinders, 160° Fahr. (the 
temperature advised by the Schultze Company) was used for drying 
both kinds of powder ; afterwards the experiments were repeated at 
212° (the E.G. ComDany's maximum); but in no case was the 
powder heated to a higher temperature than that of boiling water. 
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It was the paper cases alone that, for some special experiments, were 
dried separately at 230? Fahr." 

It having been proved that danger was produced by drying these 
nitrocompounds, the Editor proceeded to ascertain how far the 
danger was likely to be developed under ordinary circumstances; 
and these are the answers he gave to questions which he set himself 
to determine : 

Question 1. Is the sportsman likely to dry his powder in bulk so 
completely as was here done, with the results shown in Figs. 4 and 8 ? 
if not, what is the result of tne drying likely to be carried out by him ? 



this increased force ? With respect to this, the Editor found that 
cartridges, whether of Schultse or E.C., if dried for three or four 
days in a dry closet heated only to 8Sr Fahr., would exhibit as great 
a pressure as that shown in Fig. 4, if loaded with Schultze, or as in 
Fig. 8, if with E.C. Such was the case with a lot of loaded cart- 
ridges which had been dried by a correspondent as described in the 
annexed letter : 

8m,— With reference to your experiments upon sporting powders, it has 
struck m.9 that the cartridges which I now forward may ba usefully tried, 
inasmuoh as they will afford a test of the effect of dry, warm storage under 





Fig. 6.-42 Grains of E.C* (mild sample) Undried. 



Fig. 6.— Same Charge Dried. 



To the first question we may reply in the negative ; but we have 
ascertained that many of those who load their own cartridges have 
been in the habit of drying their powder in bulk in the way long 
adopted for black powder— t.e., by placing the canister in boiling 
water, while others have used ovens at varying high temperatures. 
The Editor found that the effect of this was practically the same ; for 
powder thus dried for two or three hours developed the same force 
as shown in the above-ment'oned diagrams. Even when the powder 
was dried in balk at only 80° Fahr., for eight hours, the same effect 
was produced. 

Secondly. To what extent will drying? the loaded cartridge develop 



ordinary conditions. Many sportsmen put away the cartridges, as I have 
done, in the closet of a dry room, which has the additional heat of a flue 
passing up one of the walla of the same. 

The accompanying six cartridges were purchased at the end of last 
November from Cogswell and Harrison. The instructions were to load them 
with Schultse powder equivalent to a charge of Sdrs. of black powder. They 
have in them llos. of No. 5 chilled shot. 

The temperature of the closet varies from 60° to 70°, and they have been 
in it for nearly three months. W. B. OALsaArrn. 

91, Finchley-road, N.W. 

In this instance the force developed was as nearly as may be that 
shown in Fig. 4 (page 19). 
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Thirdlv. With regard to the comparative effect of priming on the 
two powders, the Editor f ootid, after carefully repeated experiments, 
that both powders are greatly increased in force by the adoption of 
theplan. 

The cane need were tested in the way employed by Mr. Reid at 
Stowmarket [then the gunpowder works of the E.G. Company]. It 
consists in making saw-cuts at intervals of an inch across an open 
bra si tube, fitting loosely in a gunbarrel loaded with an empty case. 
and when the cap is exploded the number of guocotton threads burnt 
indicates the strength of the fulminate. From experiments mule 



increased force. This is still further augmented if an unusually strong 
cap is employed, which was for some time done for the same purpose, 
but the practice is now generally abandoned, owing to the danger 
attending it. 

Among the experiments were some in which both these plans were 
adopted. The undried mild E.G. powder (Bee Fig. 5) was primed 
with a few grains of black, and fired with a strong cap, whereupon 
the force was considerably increased, the expansion being greater 
than with the dried but unprimed charge (Fig. 6), and nearly as great 
as in the dried strong powder (Fig. 8). A similar experiment was 





Fie. 7.-42 Grains of E.C. (strong sample) Undried. 



Fig. 8.— Same Charge Dried. 



with this cap tester, it was found that the average cap burned from 
seven to eight threads, while the strong caps used in these experi- 
ments would burn from sixteen to eighteen. 

One of the most common practices with sportsmen using both 
Sohultse and E.C. powders, was to substitute a few grains of black 
powder for an equal bulk of whichever nitro-compound was used — the 
object being to avoid the " hang-fires " which formerly need to pre- 
vail. This defect is now avoided by Messrs. Eley and other makers, 
who furnish cases for each kind of powder ; but the practice of 
priming was very common, and led to the development of a greatly 



tried with a dry charge of mild E.C. and the result was very nearly 
the same as with the undried. 

Having ascertained that jgreat inoreasa of force is developed — first, 
by drying; secondly, by priming with black powder ; and, thirdly, by 
using strong cape, the next thing to be done was to ascertain what 
quantity of black powder would develop an equal force. This was, 
of course, a very simple process, as it was only necessary to go on in- 
creasing the charge till it produced a similar effect on the leaden 
cylinder. 

Accordingly, beginning with 3drs. C. & H. No. 4, and gradually 
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increasing the charge, the following results were obtained, the shot 
being in each case the proof charge — l&os. : 

Increased 
C. & H. No. 4. diameter of lead. 
8 drams (see Fig. 1, page 18) 0*48 

4 ,. .» " 0-JO 

5 „ 075 

6 0*87 

7 „ (see Pig. 2, page 18) 1*08 

8 „ 1*80 

9 „ burst 

In comparison with these may be put the results obtained from 
tie nitro-compounds, the charge being the same with both (vis., 

Increased 
diameter of lead. 

Schultze, undried (see Fig. 3, p. 19) 0-17 

E. C. (mild), nndried (see Fig. 5, p. 20) ... 0*25 

E. C. (strong), undried (see Fig. 7, p. 21) ... 0*43 

E. C. (mild), dried (see Fig. 6, p. 20) 0*65 

E. C. (strong), dried (see Fig. 8, p. 21) 0*99 

Schnltze, dried (see Fig. 4, p. 19) 1*09 

Comparing these results, it appears that 42grs. of mild E.C. 
powder (equal in measure to 3drs. of black) developed, when dried, a 
force equal to about 4}drs. of 0. & H. No. 4; while the same 
charge of E.G., when primed, and whether dried or undried, exerted 
a force equal to about 6drs. of the black powder. A similar charge 
of undried Schultse, when primed, was as nearly as may be equal to 
6drs. of the black powder. The same charge of Schnltze, dried, but 
not primed, was equal to 7drs. of C. & H. No. 4r— which, being a 
much stronger powder than that used at the proof- houses, may be 
considered to far exceed the pressure of the "definitive proof - 
charge." A larger charge of Schultse (viz., 46grs.), when dried, 
showed a force equal to 8drs. of black powder, but still the 
lead did not burst. This was accomplished by 8drs. of G. & H. 
No. 4 ; and the same result was obtained by 64grs. of Schultse when 
dried. 

An event which occurred during the experiments may explain 
some of the accidents which have been described when the barrel has 
burst about its middle. It happened that the Editor had in his 
poe session a cartridge loaded by him in 1879, and marked with its 
load of Schultse powder. This having lain in a table drawer in the 
interval, he determined to test it in the machine. The consequence 
was a very mild report, but strong enough to indicate that it was more 
than a missiire. He therefore examined the barrel, and found the 
whole charge of shot resting about its middle, having apparently 
allowed some part of the gas to pass by its sides, and thus cause the 
slight report he had heard. Now, this with a damo cartridge might 
easily occur, and, a second cartridge being fired without removing the 
obstruction, a burst in the middle portion of the barrel might be the 
result. 

It has already been stated that come of the " accidents " were the 
result of improper loading; and the following observations, by Mr. 
Woodland Toms, in his " Chemical Report on the E.G. and Schultze 
Gunpowders " {Field, April 19, 1884), will show how gross must have 
been the carelessness, in some cases, for the cartridges to be loaded 
with such excessive charges : 

A study of the details, taken in conjunction with your own experiments, 
does not sustain the view that either of these powders, as now manufac- 
tured, need he regarded as dangerous per se, if the directions given on the 
packages he duly adhered to. Host of the accidents seem to he attributable 
to causes that are easily preventible, if once the necessity of observing the 
directions is fully understood. 

Thus. 42grs. of these powders produce results comparing favourably, in 
propelling power, with the normal charge of black nowder weighing twice 
as much. There is no need, therefore, to exceed these proportions for a 
12-bore ; and. considering that these nitro-compounds, from the rapidity 
with which they become resolved into gaseous products, are liable to exert 
a much higher momentary strain on the breech, it is also undesirable to use 
larger charges. 

On examining, however, the samples of cartridges represented to he 
"dangerous," three at least owe their perilous properties to this cause. 
One was a " Perfect" brass 12-bore cartridge charged with Schultze. and 
loaded with no less than 65grs. of this powder. It is not surprising, there- 
fore, that the gun burst. In two instances of injury to the gun with E.C. 
powder, the cartridges were loaded with 51grs., which is also an excessive 
charge. 

Another cause that greatly affects the violence of the explosion of the 
powders is the strength of the caps employed. On examining by the cap- 
tester my small assortment of " dangerous cartridges," two of these batches 
were found to he provided with the dangerous caps. 

A fifth dangerous cartridge was loaded with E.C, primed with black 
powder, and it is noteworthy as the only specimen so loaded out of over 
thirty hatches opened. It was a 20-bore, a class of guns apparently rather 
liable to fail with excessive strain. It is interesting to observe that your 



independent observation as to the increased explosive force produced by 
E.C. when primed with black powder virtually explains the cause of this 
accident, especially when connected with;the charge of 42grs., which is large 
for a 20-bore. 

In another instance, not included above, a 16-bore gun was burst, 
and it was found that the gnnmaker had loaded the brass " Perfect 
cases with 66 grains of Schultse, instead of 88 or 40 grains, which 
would be about the normal charge for a 16-bore. 

Since the foregoing experiments were carried out, there has been 
an unusually hot and dry summer, during which many pigeon - 
shooters, who had previously been accustomed to use Schultse 
powder, changed it tor E.G., as they found the former shook or 
damaged their guns to an extent they had not previously experienced. 
It seems probable that this result may have been doe to the very dry 
condition of the atmosphere during the height of the pigeon-shooting 
season, and to the cartridges being loaded with powder containing 
less than the usual amount of moisture. Schultse, in its normal 
condition, not only contains rather more moisture than E.G., but it 
parts with its moisture more rapidly in a dry atmosphere, as the E.G. 
grains have a kind of varnish on the surface which the Schultse 
powder does not possess. [The Schultse powder now has such a 

varnish,' ' as will be seen bv reference to the extract from Her 
Majesty's Inspectors of Explosives, quoted on page 23.] 

It has been inferred bv some persona* from seeing the statement that 
E.G. and Schultse powders are dangerous if dried, that necessarily 
they must be dangerous in hot climates ; but, although such might be 
the case if the air were very dry as well as very hot, it would not be 
the case in all hot countries, for in some the atmosphere is much 
damper than in colder localities ; and mere warmth does not appear 
to materially affect the explosive force of these nitro-compounas un- 
less it has the effect of removing the moisture. As pointed out above, 
these powders were rendered dangerous when the moisture was 
abstracted in a dry closet only heated to a temperature of from 60° to 
70°. On the other hand, in the course of these experiments, loaded 
cartridges were submitted to considerably higher temperatures for 
periods of time that sufficed to heat the powder, but not to dry it ; 
and although these cartridges were fired in a heated condition, there 
was not sufficient difference in the explosive force to show any 
material increase in the expansion of the lead cylinder. 

It appears obvious, therefore, that the increase of force is due to 
the dryness of the powder, and not to its warmth : the less the amount 
of moisture, the more rapid the combustion. And this is in accordance 
with experience with other combustibles ; for thoroughly dry wood will 
burn rapidly although it may never have been submitted to a high 
temperature before ignition ; whereas damp wood may be made too 
hot to hold, and yet will burn very slowly, if it ignites at all. 

W.— T. 



RESULTS OF EXPERIMENTS WITH GUNPOWDERS. 

(Field*, 1885; vol. 65, pp. 171, 181, 216, 252, 285. 846, 490. Originally 
summarised for Rural Almanac of 1886.) 

We have previously given an account of a series of experiments which 
had been carried out, in 186% by the Editor of the Field, with a 
view to ascertain the origin of a number of accidents, of a more or 
less serious character, that had occurred in the use of Schultze and 
E.G. powders ; and it will probably be remembered that it was 
ascertained that several causes had been in operation which were 
likely to produce the damage to barrels and actions then so much 
complained of. Perhaps the most fruitful source of mischief was 
that of drying the powder ; for whereas, with the old black mixture, 
it had become an axiom that to " keep your powder dry " was an 
essentiality of the highest consideration, there was a vast difference 
in the effects produced when the same practice was carried oat to an 
e jual extent with the nitro-compounds. The percentage of moisture 
abstracted from the new powders wa* much greater than that con- 
tained in their older rival ; the rapidity of combustion was increased 
accordingly, and the violence of the explosion was developed to an 
alarming extent in some instances, especially where the Schultse 
powder had been very highly dried. 

Other causes, however, had also been simultaneously at work, but 
these more especially affected the E.G. powder, which had not oeen 
very long before the public, and which had not then attained to the 
regularity of manufacture that has since been achieved. An early 
issue of E.G. was thought bv some sportsmen to be rather too slow 
in its action, whereupon loaders of cartridges and manufacturers of 
caps set to work t> remedy the defect. Some increased the charge, 
other* introduced a priming of black powder, so as to quicken the 
action of the nitro-compound, and others made use of specially 
strong caps to effect the same purpose. Meanwhile, however, anew 
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Ample of E.G. had been manufactured, which was probably as much 
too quick as the other had been too slow, and. the difference being 
unknown, it was loaded, in many cases, with the "aide to combustion M 
especially provided for its predecessor, whereupon results ensued that 
were decidedly unpleasant to the owners of the guns in which it 
was used. 

Happily, however, the general state of affairs now is very different 
from what it was two years ago. The E.G. powder, as made at the 
company's new works, and under improved conditions of manufacture, 



from the Annual Report (for 1885) of Her Majesty's Inspectors of 
Explosives, under whose licence and superviVon all gunpowder 
factories are carried on : 

Among explosives for sporting purposes, Schultze gunpowder and E.G. 
powder continue to occupy prominent positions. A new factory near Dart- 
ford for the manufacture of E.C. powder on a considerable scale has been 
licensed and started during the year. 

A foreign rival to these powders has appeared in the shape of Cooppal's 
powder, for the importation of which a licence has been granted to repre- 




Fio. 1.— Undbied. 



Fig. 2.— Dried One Houb at 212°. 
THE NEW SOHULTZE POWDER (1886). 



Fig. 3.— Absolutely Dry. 



has reached a very commendable degree of regularity. The cartridges 
with extra strong caps were soon withdrawn from sale, and other 
adventitious aids have been abandoned. Schnltze, too, has been 
rendered much less lensitive to the effects of drying, and, instead of 
being more violent than E.C, as formerly was the case when the 
moisture was abstracted, it now appears to be the less affected of the 
two ; while neither of them, as at present manufactured, gives any 
indication of being more dangerous in use than ordinary black 
powder. 
As bearing on this subject, the following extract may be given 



sentatives of the Belgian manufacturers. The quantity of this powder 
which has been imported is not at present considerable, and it has yet to 
make for itself a trade. ,..,_',_ 

We shall refer elsewhere to the useful experiments which have been 
instituted by the Editor of the Field with a view of illustrating the danger 
which in a greater or leas degree generally attends the artificial drying 
of sporting powders of the nitro-compound class. [In a subsequent portion 
of the report lengthy particulars are quoted of the Field experiments, 
including many of the details which have already been friven (pp. 17 
to 22) and which therefore need not be reproduced here.] Attent on 
to the points which these experiments are designed to emphasize will tend 
to procure greater freedom from the accidents which hare from time to 
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lime occurred with these powders, and which it cannot be doubted have 
powerfully hampered their progress in public favour. 

The modification which has been effected in Schultze powder is designed 
to render this powder less sensitive to the action ox moisture and of 
artificial heat, and therefore less Table to strain the gun when subjected to 
a drying process. TAnd in a footnote appended to the above remarks, the 
inspectors add : •• It would appear from some experiments carried out since 
thit report was written, ana recorded in the Field of 14th and 28th 
February, 1885, that this result has been certainly largely achieved.] 

In another portion of the report it is remarked that "more recently 
made batches of Schultze, of somewhat modified composition, exhibit 



paraffin, or, as it is often called, "paraffin wax." This answers a 
double purpose. In the first place, it acts as a kind of waterproofing 
coat to the grains of powder, thereby rendering them less liable to 
deterioration by absorbing extraneous moisture from the atmosphere 
in damp weather j and, secondly, it makes it more difficult to remove 
the normal amount of moisture introduced in the process of manu- 
facture. Moreover, even if the normal moisture be extracted by 
persistent drying, the paraffin offers a kind of mechanical obstruction, 
and tons renders the process of combustion much less rapid than it 
otherwise would be. A somewhat similar effect is produced in the 




Fig. 4.— Undbied. 



Eig. 6.— Dried One Hour at 212°. 
COOPPAL'S POWDEB (1885). 



Fig. 6.— Absolutely Dby. 



this liability [to increase of force by drying] in a greatly diminished 
degree." Elsewhere it is stated that an alteration has been made in 
the *' definition " according to which Schultze powder is manufac- 
tured, and that it is now defined as follows : 

"Schultze Gunpowder, consisting of nitro-lignin carefully purified and 
mixed or impregnated with a nitrate or nitrates, other than nitrate of lead, 
and with or without starch or collodion (such collodion to consist of care- 
fully purified nitro-lignin dissolved in commercially pure ether and alcohol) 
or pure solid paraffin, provided that such paraffin shall be free from mineral 
acid." 

The main point of difference is in the introduction of the solid 



E.C. powder by other means ; and a difference will be readily per- 
ceived, both in the new Schultze and the E.G., as compared with the 
old Schultze, by scattering a little of the powders on some water; for 
the old Schultze would soon Bink, owing to the quick absorption of 
moisture, while the others will float upon the surface for a long time. 
E.C. powders, and the guncottons from which they are made, are 
defined in the official report of 1882 in the following terms : 

E.C. Sporting Pouder, consisting of rifle guncotton, with the addition of 
colouring matter consisting of aurine (free from mineral acid) dissolved 
in a solvent composed of ether, alcohol, and benzoline. 

JJt/U Guncotton, com istiogof guncotton or nitrated guncotton mixed with 
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any one or more of the following substances— via., pure beeswax, paraffin, 
shellac, gums or resins dissolved in a solvent competed of ether, alcohol, 
and benxoline, provided that such substances shall be free from mineral 



NUrattd Guncotton, consisting of thoroughly purified guncotton, mixed or 
impregnated with a nitrate or nitrates other than nitrate of lead. 

No alteration from this definition is made in the report of 1884, as 
there is no ostensible difference between the E.C of the present 
time and that made two years ago j but practically, as previously 



A licence for its importation (it not being made in this country) was 
accordingly granted ; and its " definition " is as follows : 

CooppoTs Powder, consisting of nitro-lignin carefully purified, with or 
without admixture of a nitrate cr nitrates (other than nitrate of lead) and 
starch. 

All three of these powders have undergone experiments at the 
target in addition to those in lead cylinders, in order to test their 
relative shooting powers, when in their normal condition, as well as 




Fig. 7.— Undried. Pig. 8.— Absolutely Dry. 

E. C. POWDEE (1886). 



Fig. 9.— C. A H. No. 4 (3drs.) 
BLACK POWDEE. 



stated, there is greater uniformity in the strength of successive 
batches, owing to improved arrangements in the process of manu- 
facture. 

A third nitrocompound, recently introduced into this country, is 
CooppaTs powder, alluded to in a previous quotation from the 
Inspectors' Report. Dr. Dupre% the chemical adviser of the depart- 
ment, in reporting on the samples submitted to him for examination, 
speaks of this as An explosive cloeely resembling an old-established 
explosive known as Scbuitze gunpowder ; and as the sample passed 
through all the tests, the report was in favour its being licensed." 



to ascertain the increase in explosive force produced by the drying of 
thepowder. 

The Editor of the Field, in reporting on his experiments with new 
powders issued at the beginning of 1886, gave the following details : 

The New Schultze Powder. 

" We have carefully tested the new Schultze powder, and find the 
statements of Mr. GnfBth (the manager of tie comi any s works) more 
than borne out by the results. It contains, as before, about 8 per 
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cent, of water capable of being driven off by heat ; bat it takes a 
much longer time to effect this operation (nearly four hours at 
212° Fahr. being required to make it absolutely dry), and also re- 
absorbs the water much more slowly, requiring an exposure for six 
hours to an average atmosphere to take up 1 per cent. The specific 
gravity is about the same as before, so that the 3dr. black-powder 
measure contains 42grs. of Schultze; and there is no change in 
appearance, except that in the sample Bent to us there is less dust than 
usual. 

" From an examination of ihe leads, sections of which are engraved, 
it appears that in each case the dilation extends further up the 
chamber, as compared with the Sohultze of the previous year — 
showing, apparently not only that a lees initial force is exerted, but 
that the new powder does not burn eo rapidly as the old. Hence we 
conclude theoretically that a slightly larger charge may be UEed with 
safety and efficiency— the former being apparent from the greatly 
diminished increase of force after absolute drying, but the proof of 
the latter must depend on the result of future trials. Taking 3drs. 
of 0. A H. No. 4 as the standard, we find that the increased diameter 
from the black powder is *49in. (see Fig. 9), the # old Schultze powder 
of 1884 having given '17. Testing for comparison the new Sohulfoe 
powder of 1885, the dilatation is only '09 (see Fig. 1, p. 23), but it is 
carried somewhat further into the barrel. 

" Proceeding to test this powder after drying at 212° for one hour, 
we find, with a loss of 2 per cent, of water, the dilatation, instead of 
being '95, as in the powder of 1884, is only *20in. (see Fig. 2), but the 
dilatation extends further up the barrel as compared with the powder 
of 1884. On proceeding to test the absolutely dry powder— in which 
a loss of 8 per cent, had been effected by drying for nearly four hours 
at 212°— the dilatation was only '31in. (see Fig. 3, p. 23), as against 
l'09in. with the powder of 1884. 

"The lead used this year is of the same quality as that employed last 
spring, so that the two series of experiments may fairly be compared 
together. We have also fired larger charges (54grs.) of the new 
powder, uncompressed and severely compressed, and the increased 
dilatation is so small as to show that larger charges may safely be 
used. We hope to give a full report of its action when tried at the 
target with the aid of our f oroe-gauge ; and should this new Schultze 
powder prove as useful in the field as the old issue, sportsmen may 
certainly congratulate themselves that a great improvement has teen 
effected by the company making it." 

[The trials at the target were carried out for the Editor by Mr. W. 
Jones, of Birmingham, the maker of the Field force-gauge, who also 
tried samples of Cooppal's powder and black powder, and details were 
given in the Fields of Feb. 21 and 28, 1885. 

Cooppal's Powder. 

" We have received from Mr Rigby, for trial, a sample of a new 
Belgian powder, which closely resembles the Schultze. It is known as 
' Oooppal's Powder.' The specific gravity is slightly lower than that 
of E.G. and Schultze, to that, measure for measure, it weighs some- 
what less. 

" The best charge is said to be 48grs., with which we have therefore 
tested it. It contains about 2*5 per cent, of water, which it readily 
parts with and reabsorbs. The following is the result of our experi- 
ment with the lead cylinder: Using 48grs. of this powder, the 
dilatation of the lead (Fig. 4, p. 24) is '12in., or slightly greater than 
that of the new Schultze. After one hour's drying at 200° Fahr, 
with a loss of li per cent, water, the dilatation of Cooppal's (Fig. 5) 
was '32 as against '17 of the Schultze. 

" After drying four hours, with a total loss of its water, the same 
powder produced the dilatation shown in Fig. 6— viz., '58, as against 
*81 with the new Schultze powder ; but considerably less than the 
Schultze powder of last year." 

E.C. Powdib. 

The Editor having been informed by the secretary of the E.C. 
Company that they had made no recent improvement in their powder 
beyond insuring perfect regularity, did not carry oat any new experi- 
ments with this powder. 

THE COMPARATIVE STRAIN ON SMALL-BORE GUNS. 

During the shooting season of 1884-5, a large number of burst guns 
were brought under the notice of the Editor of the Field, and 
nearly the whole of them proved to be small-bores {which, from their 
lightness, have lately come very much into use), while the majority of 
them had been burst with nitro-compounds. With the view of 
ascertaining the difference in the amount of strain developed in 
20-bores as compared with 12-bores, and likewise with black powder 
as compared with the nitro-compounds, the Editor had new apparatus 



made to fit the smaller-sized cartridges, and carried out an additional 
series of experiments. The following is the measurement of the 
dilatation in each experiment— the nitro-compound powder being 
partially dried in all instances : 

No.l. 12-BOBE. 

Powder. Charge. Dilatation. 

C.&H. No. 4 Sdrs., loz. shot «45in. 

Sohultze (1885), dried 2 hours... 42gri., loz. shot '19m. 



Powder. 
C. & H. No. 4 



No. 2. 20-BOBE. 

Charge, 



Sohultze (1865), dried 2 hours . 



Sftdrs., Zoz. shot 
adrs., loz. i 



Dilatation. 

. *36in. 

shot '52m. 

35grs., goz. shot *37in. 

SSgrs^ loz. shot *47in. 

48grs., loz. shot *51in. 

50grs., loz. shot '53in. 



A sample of E.C. powder, obtained direct from the E.C. Company* 
gave results so closely resembling; those of the new Schultze, that it 
was not thought necessary to print the figures ; and the old sample 
of Schultze (1884) was not tested, because the investigations were 
intended to be of service for the future rather than of inquiry as to 
thepast. 

The following table will perhaps admit of more ready comparison, 
by placing the corresponding charges side by side : 





BLACK (C. AH. No. 4). 


NEW SCHULTZE. 


Charges. 


Dilatation of 
12-Bore. 20-Bore. 


Dilatation of 
12-Bore. 20-Bore. 


2gdrs. or 35grs. and 2os. ... 

same with loz. ... 
Sdrs. or 42grs« and loz. ... 

50grs. and loz. ... 


— *•• *S8ul 
*45in. !'.'. -sibi. 


— ... "STin. 

— ... ^in. 
•19in. ... -Hin. 

— ... '5301. 



The 2Wrs. charge, being seldom or never used in 12-bore guns, was 
not triea for comparison with the same charge in 20-bores. In the 
experiments with 3drs. of black and its equivalent 42grs. of Schultze, 
the two were very nearly equal in the 20-bore, although Schultze was 
considerably lower in the 12-bore. The additional strain in the nitro- 
compound, it will be observed, is not so much produced by adding to 
the powder as by adding to the shot— which necessarily increases the 
resistance, not only by the additional weight, but by the greater 
length of the mass of pellets compressed against the walls of the 
narrow barrel. When the charge of Schultze was raised from 42grs. 
to 50grs. the increase of dilatation was barely one-fourth of the 
increase that resulted from adding |oz. to the shot used with 35grs. 
of Schultze. And it will be seen that, when the 20-bore charges were 
increased equally with black and Schultze (i.e., from 2£drs. and |oz. 
to 3dn». and loz.), the result was practically the same with both— the 
dilatation with black being raised from *36in. to *52in., and with 
Schultze from *37in. to *51in. With reference to insufficiency of 
strength in small-bore guns, the Editor remarked : 

" It thus appears that the new powders — even when dried quite as 
much as is possible by the sportsman, and only containing about i per 
cent, of water— do not, in the 12-bore lead, exert so strong a pressure 
as a comparative oharse of blaok powder. But in the 20-bore lead, 
while the pressure with the black powder is increased to some extent, 
the increase with the nitrocompound is in much greater proportion. 
Thus, in the 12-bore, the nitro-compound (using 42grs. and loz. shot) 
gave a dilatation of '19in., but a similar charge in the 20-bore pro- 
duced a dilatation of *51in. ; yet, even then, it did not exceed that of 
the black powder. This shows that, instead of reducing the strength 
of 20-bore barrels as compared with 12-bores (which is the ordinary 
practice), they ought, on the contrary, to be increased in substance. 
We may remark that the largest charge here used (50grs. and loz. 
shot) just fills the Sin. cases now frequently employed with the 20- 
bore, and that charges quite as large as this have been used in cart- 
ridges by which guns have been burst. 

From what we now know, we can strongly caution our readers 
against trusting 20-bore guns, and more especially 28-bores, if sold by 
unreliable gunmakers, and especially if the barrels are light. The 
difference in the area of the metal composing the 12 and 20-bore 
barrel is as about 100 to 85 ; so that, even supposing the strain on 
each to be the same, the reduction in weight ought to be in somewhat 
similar proportion. Now, the 12-bore double barrels should not weigh 
less than 31b. 2oz., and at the above rate the 20-bores should weigh 
21b. 12oz., whereas they are frequently made as light as 21b. 7os., or 
even less. This may be readily proved when we know that the stocks, 
locks, and fore-ends of the two guns are nearly of the same weight, 
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7os„ or 80s. being the utmost that can be got off the small bore. Now, 
many of these guns are made of 51b. weight, and, deducting 81b. or a 
trifle less for the stocks, Ac, this leaves only 21b. for the barrel, or 
at most 21b. 4oz., instead of 21b. 12oz., which they ought to be ; or a 
reduction of 30 per cent, instead of about 16. 



Rkmabks on the Difference of Pressure by Black Powder 
and nitro-compounds. 

Some surprise has been expressed at the results of the experiments 
above described, inasmuch as they show that the nitrocompounds, 
under their norma] conditions of use by sportsmen, indicate, by their 
effect upon the lead cylinders, a lower explosive force, or strain upon 
the barrel, than that exhibited by black gunpowder. And, seeing 
that the former have fully as great propulsive power as the latter — or, 
in othjr words, " shoot quite as hard '—many persons imagine that 
quite as high a degree of pressure must necessarily be exerted in the 
gun. This, however, is a fallacy. Numerous artillery experiments, 
carried out on behalf of the Government, have demonstrated beyond 
qu«8t : on that the strain or rending force exerted in the barrel has no 
corresponding relation with the velocity imparted to the shot. The 
rending force of an explosive substance varies with its velocity of 
combustion ; and one charge of powder which produces an enormous 
strain in the chamber of a gan may actually impart less speed to the 
projectile than a charge of a slower-burning powder that does not 
strain the barrel half as much. The impetus given to the shot 
depends, not on the extreme force developed in the powder chamber, 
or at any particular point in the barrel, out upon the most effective 
combination of the varying degrees of pressure which occur between 
breech and mottle— in other words, on the best average. 

Such were the results of experiments carried out solely with black 
cannon powders, of virtually the same chemical composition — the 
differences in effect being produced by variations of detail in manu- 
facture, which modified the rate of combustion. But our sporting 
powders are divided by a much broader line, as the nitro-oompounds 
are distinguished from the black powders Dy chemical differences, 
which, accentuate in a marked degree the effects producible by 
mechanical changes in the manufacturing process. Guncotton— the 
prototype of these nitrocompounds — may be one of the most \iolent 
of explosives, owing to its extreme rapidity of combustion under 
certain circumstances ; yet, by a change of mechanical condition, it 
may be so altered as to burn gradually away without explosion, and 
be held in the fingers while it is slowly consumed. Whether the gun* 
cott m burns quickly or slowly, the quantity of gas it gives off is much 
greater than that evolved by black powder, although not so obvious 
to the sight ; and it is this superiority of gas production that enables 
the nitro-compounds, with equal rate of combustion, to perform as 
much work as black powder with less strain on the gun. 

The force exerted by an explosive substance is dependent p rtly 
upon the quantity of gases liberated, partly on the rapidity with which 
they are evolved, partly on the resistance they meet with, and partly 
on the extent to which they are heated. These apply both to the 
nitro-compounds and the black powders ; but there is another matter 
which may be said to exclusively affect the black powder, and that is 
the influence of the solid products of combustion in enhancing the 
pressure of the gases. 

The black snorting powders of our best English makers, although 
varying in grain, density, and other details, all give off practically the 
same volume of gases for an equal weight of powder. With the nitro- 
compounds, however, the volume of gases evolved would be three or 
four times as great as from an equal weight of black powder. (For 
the sake of simplification let us say four times, although it may not 
actually be quite as much.) We must not forget, however, that black 
powder is about twice as heavy as the nitro-oompounds, while the 
charges used (by measure) are equal ; so that the volume of gases 
from a charge of Schultze or B.C. would be, not four times, but about 
twice as great as that from an equivalent black charge. 

Hence, if nothing more than mere quantities of gases were con* 
cerned, the black powder would have but half the strength of the 
nitro-compounds. Bnt heat has also to be taken into consideration, 
and that which is wanting in volume of gases is made up to black in 
the way of temperature. Every sportsman knows that gunbarrels are 
much less heated by Schultze and E.G. than they are by black 
powder, but all may not be equally well acquainted with the fact that 
the expansive force of gases increases with the heat to which they are 
subjected, and that the wide difference in the temperature of barrels, 
after rapid firing with these two classes of powder, is an indication of 
the difference of means whereby they effect the work which they 
carry on inside the gun. 

Between black powder and the nitro-compounds, moreover a 
marked difference is shown in the quantity of solid residue resulting 



from combustion. It has been ascertained by Sir F. Abel that the 
solid residue from black powder amounts to more than one half (or 
nearly 60 per cent.) of the original weight of the charge. On the gun 
being fired, some of this dirty black refuse adheres to the barrel, but 
the great bulk is blown out in the dense smoke so characteristic of 
black powder. Solid particles necessarily occupy space, and, by so 
doing, they must, when in the chamber of the gun, have an influence 
upon the pressure of the gases with which they are confined. Let us 
suppose, by way of illustration, that the powder-charge in a gun 
occupies one cubic inch of space (of course it would be less in a 
12-bore), and that the solid particles of refuse are equal in bulk to 
one half the original charge. If, upon firing the cartridge, all the 
powder were burnt before the shot made any appreciable movement, 
one half of the cubio inch would be occupied oy solid particles, by 
which the space for gases would consequently be limited to the 
remaining half .and, being thus compressed within half the cubic inch, 
the gases would exert double the force they would have done if the 
solid residue had been absent, and they had had the entire inch to 
themselves. 

The nitro-oompounds, on the other hand, have so little solid residue 
that, for the purpose of this argument, it may be disregarded. And. 
taking into consideration the circumstance that a mtro-compound 
charge evolves twice as much gas as its equivalent of black powder, 
we may arrive at the conclusion that, supposing the speed of com- 
bustion to be equal in the two powders, the double quantity of gas 
with no solid residue would give, within the cubio inch of space, the 
same degree of pressure as would be exerted by the single quantity of 
gas intermingled with half a cubic inch of solid particles. 

Such a condition of things, however, would last only so long as the 
gases are confined within the powder-chamber. As the shot moves 
up the barrel, the gases would expand, but the solid particles would 
not. Consequently, if we suppose the total capacity of the barrel to 
be 80 cubic inches, there would, in the case of the black powder, be 
still half a cubic inch of space occupied by the solid particles, but the 
gases that had been confined to the other half inch would be expanded 
into 29J cubic inches, or 69 times the former space, and be attenuated 
accordingly. In the case of the nitro-compound, however, with 
double the volume of gas and no solid residue, ihe expansion would 
be from one cubio inch to 80 cubic inches, and it would suffer to only 
about half the extent of the black powder by attenuation of gases. 
Accordingly, in the course of their expansion throughout the barrel, 
the one lot of gases would be capable of doing nearly twice as much 
work as the other, although the highest pressure of both would be 
equal. 

No allowance, however, has yet been made for difference in tem- 
perature ; and. as already intimated, the heat developed by the black 
powder is muon higher than that from the nitro-compounds. Gases 
double their bulk, or expansive force, when raised from a cold state to 
a temperature of about 600° F., and go on increasing at about the 
Fame rate to much higher temperatures ; and, as the neat produced 
by black powder has been found to rise as high as 4000° F., there is 
ample margin for a very wide range of difference in temperature 
between the gases of the two powders, although we may not know the 
exact extent. Whatever it may be, however, it would be in favour of 
the black powder, as producing a considerable accession of strength. 
It must not be forgotten, though, that this accession of strength lasts 
only so long as the temperature endures, and that, directly the gases 
are able to expand, by the movement of the shot up the barrel, they 
begin to lose heat; eo that they are not only attentuated by the 
occupation of increased space, but they are further diminished in force 
by the cooling they undergo. A very good illustration of the effect of 
expansion in reducing temperature is to be seen in the method adopted 
in the refrigerating chambers of some of the vessels which bring so 
many carcases of dead meat from the Antipodes. Air is compressed 
by the ship's engines, and becomes heated by the compression, where- 
upon it is passed through pipes laid in water, and the heated air is 
thus lowered to the temperature of the sea; in the refrigerating 
chamber, the compressed air is allowed to escape, when it naturally 
expands, and, in so doing, falls so muoh in temperature that the 
atmosphere of the chamber is brought down below freesing point. 
A somewhat similar process is gone through in the gunbarrel. The 
gases evolved by the combustion of tbe powder undergo a great deal 
of compression m the chamber : and the more rapidly the combustion 
takes place, and the greater the amount of resistance^ the more the 
gases become heated. A small amount of heat is earned off by the 
conduction of the metal, but the time is too short for this to have 
much effect, as, immediately the shot moves and allows additional 
space to the gases, they begin at once to expand, and lose heat rapidly 
till they pass out at the muzzle. 

The nitro-compounds ignite at a much lower temperature than the 
black powders, and the gases being about double in auantity, they 
need only expand half as muoh in order to fill the burel. Moreover , 
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from their chemical composition, the nitro-oompounds form a good 
deal of water in the process of combustion ; and, inasmuch as a large 
amonnt of heat is rendered latent in the conversion of water into 
vapour, the temperature does not ris* to the extent it wonld do if 
true gases alone were formed. Thus, several agencies ar«j at work 
that tend to moderate the temperature in the nitrocompounds; 
their gases accordingly lose muoh less by expansion, and therefore 
retain to the last a greater proportion of their original force. 

The extent to which the gases of blaok powder diminish in power 
during the passage from the chamber to the muzzle of an ordinary 
sporting gun has never been ascertained, 9 bnt some idea may be formed 
upon the subject from what has been learned by artillery experiments. 
The powder-ohamber of a cannon which was experimented with 
occupied about one-sixth of the entire length of the barrel. Conse- 
quently, if this chamber were filled solely by gases, the pressure, on 
their expanding to the muzzle, would (if no loss of heat were sus- 
tained) be one-sixth of what it had been at the breech. Bnt, insteid 
of one-sixth, the pressure only amounted to one thirtieth of what it 
had been in the chamber. As, however, it was blaok powder, we may 
assume that half the space in the chamber was occupied by solid 
residue ; in which case the gases, when the shot reached the muzzle, 
would occupy eleven-twelfths of the space, and the pressure should be 
one-eleventh of what it had been in the chamber, were there no loss 
of temperature. However, as before stated, the pressure was only 
one-thirtieth of what it had been— thus showing that, in the course of 
ten expansions, so much heat had been lost as to reduoe the power of 
the gas by about two-thirds. And, if such be the case where there are 
only ten expansions, what reduction of force must there be where, as 
with sporting guns using black powder, the number of expansions 
would be about sixty instead of ten, and the gas be thus cooled as 
well as attempted ! With nitro-oompounds the expansions would 
only be about half as numerous, and there would consequently be less 
loss of force. 

Much more might be said with respect to certain branches of this 
rather complex subject, bnt, a great deal of space having already 
been occupied, it may suffice to summarise the matter thus : When 
the two kinds of powder perform equal work, the blaok does so by 
great heat and a large exertion of force at the commencement, 
whereby it makes np for the rapid loss of power which attends its 
expansion in the barrel. The nitro-oompounds, owing to their 
greater abundance of gas and lower temperature, do not lose power 
to the same extent, and ; by retaining a more equable pressure up to 
the muzzle, do not require so high an initial pressure to accomplish 
the work that has to be done. The effect is made obvious to the eye 
when one looks at the different degrees of dilation shown in the lead 
cylinders represented in Figs. 1, 4, and 7, ai compared with Fig. 9 
(«?*pp. 23, 24, and 26). 

These remarks have reference, of course, to the sitro-oompounds 
used under ordinary conditions of loading in sporting shot guns, and 
in the state in which they are issued by the makers. If, by putting 
black powder in with the nitrocompounds, an excessive amount of 
heat is created, or if by other means the powders are made to liberate 
their gases more quickly than they are intended to do, the very 
abundance of these gases, which enables them to work at a low 
maximum pressure under normal conditions, may possibly be turned 
into a source of danger. The manufacturers of these powders have 
taken great pains to render them less sensitive to drying than they 
were a year or two ago; but, whether they have entirely succeeded in 
rendering them equally as capable as black powder of withstanding 
outward interference, is a question which only time can determine. 
W.— T. 

LEADEN CYLINDERS FOR TESTING GUNPOWDER. 

(Field, Sept. 6, 1886 ; Vol. 68, p. 865.) 

SlB,—- 1 unfortunately have not had the opportunity until this week 
of seeing the report of the late trial " The Guardians of the Bir- 
mingham Proof Mouse v. The Field " [published in The Field of 
Aug. 15, 1886]. 

I am sure the evidence given must have been of great interest to 
many of your readers, as it threw a strong light upon the method 
adopted by the Guardians in ascertaining that the powder used in 
testing was of the regulation strength. 

I observe that in your evidence you refer to your visit to the Stow- 
market Gun Cotton Works in 1883. I had then the pleasure of 
bringing before your notice a. method I had invented of testing by 
means of lead cylinders the comparative strains exerted by different 
powders on the breech of a gun, and was very much pleased to hear 
yon express your approval of my method ; and as yon have since used 

* Since this article was published, many experiments have been carried 
out. See the curves of pressure given subsequently (pages 84 and W). 



this method in carrying out various and important experiments, I 
have no doubt yon considered it the most reliable and practical test 
that had yet been introduced. 

I notice that attempts were made during the cross-examination to 
discredit the reliability and uniformity of this method of testing, and 
various insinuations were made with regard to the difference in the 
test that might be caused by a variation of density resulting from the 
temperature of the lead at the time of casting the cylinders. 

As the inventor of this system, and one who has worked at it most 
extensively, I have found that, with ordinary care in casting the 
cylinders, the difference in density is not of any importance ; and 
that in several experiments with ordinary castings from lead at the 
highest and lowest possible temperature*, the difference in densities 
was only found to be 1 4 per cent. ; and between castings from lead 
at the highest possible neat, and from lead at the temperature at 
which it is usually oast, the difference was practically nil — thus 
showing that, within certain limits, it really makes no difference 
whether the lead cools down from a high temperature in the pot or 
in the mould. 

I may state that I for some time passed the cylinders I used 
through a steel die, by hydraulic pressure ; this gave an increased 
finish, but as I found no advantage on the score of uniformity, 
whereas the cost and trouble were considerably increased, I dis- 
continued this operation. 

In reference to the uniformity of commercial lead, in numerous 
experiments I invariably found the Newcastle "pig" very uniform 
indeed ; but I cannot say the same of London brands. 

I should therefore say, seeing that commercial lead can be obtained 
practically uniform, there should be no difficulty in establishing a 
universal cylinder test, by which gunmakers and sportsmen could by 
a quick and simple method ascertain if their latest batch of powder 
or cartridges exerted a greater or less strain than former batches. 

Of course, for this purpose, a definite form of cylinder would 
require to be decided upon and adhered to, so as to get comparable 
results. 

I do not quite agree with you that the six-inch cylinder used by you 
is better for all purposes than the one used here during your visit. 
The six-inch has doubtless some advantages, especially in testing such 
large charges as you have been doing in your late experiments ; but 
for factory work and ordinary purposes, the six-inch cylinder is much 
too large, the smaller cylinder being muoh more within the limit of 
manufacture, and easier manipulated. The cartridge also occupies 
exactly the same position in relation to the barrel that it does in an 
ordinary gun, and, upon being discharged, the turn-down laps over 
the joint between the cylinder and the gun barrel, the shot there- 
fore passes into the barrel without at all coming into contact with the 
lead, as it does in the six-inch cylinder ; the above arrangement also, 
to a great extent, prevents the escape of gas — which I found, before 
I adopted the screw, to be considerable. 

I was amused at a suggestion made in the cross-examination, that 
the fixing of the lead cylinder at both ends converted the sides into 
what was termed a kind of " lever." This certainly is a very extra- 
ordinary expression, and could only have been made use of by some 
one who had more knowledge of the mechanical term than of the 
meaning of the words he was using. 

I am very glad to see that you have in such a short time been suc- 
cessful in awakening the proof authorities to a sense of their duties 
— a task which gunmakers apparently failed to accomplish after many 
years of agitation. J. M. T. Anderson. 

Stowmarket, Sept. 2, 1886. 

[We are muoh pleased at receiving the above letter, and quite agree 
with Mr. Anderson that the short leaden cylinder is better suited to 
small charges than the longer one. But for large charges we much 
prefer the latter, because there is no escape of gas either at the breech 
or the junction with the barrel, and moreover, from the increased 
length, the extent of the strain down the barrel is clearly indicated as 
almost ceasing within the cylinder. For ordinary jrarposee, a 6in. 
lead, with a lock for exploding the cap, is quite sufficient without a 
barrel. We understood when at Stowmarket that Mr. Reid was the 
inventor and Mr. Anderson the maker of the machine we saw there. 
-Ed]. 

(Field, Sept. 12, 1886 ; Vol. 66, p. 891.) 

Sib,— With reference to the letter on lead cylinders which appeared 
in your last issue, will you allow me to state that the testing gun 
which I had the pleasure of showing you at Stowmarket in 1883 was 
made there under my direction, with the aid of my assistants, Messrs. 
Anderson and Borland. I had long previously used lead cylinders in 
the investigations which led to the invention of the E. U. powder, 
and for comparing the strains produced by different explosives. The 
invention of these cylinders for testing purposes is, I believe, due to 



EXPERIMENTS ON THE STRENGTH OP GUNPOWDERS. 



29 



Trauzl ; bat this form has long since been abandoned in Germany, 
where they were first need. Their chief defect is that, to* obtain 
accurate results which can be fairly compared with each other, a 
different thickness of lead must be used for each kind of explosive, or 
for different charges. Where a heavy charge or a powerful explosive 
is used in a cylinder of the same dimensions as for a light charge or 
a weaker explosive, the initial development of gas dilates the lead to 
such an extent that the sides of the cylinder may be unable to resist a 
comparatively moderate final pressure. A lead cylinder, the outer 
sides of which have been perceptibly bulged, must be considered as an 
exaggerated or magnified illustration or the action which has taken 
place inside it, and is not a direct measure of such action. It may be 
regarded as an indication that the pressure in one case is greater than 
in another, but it does not show how much greater the pressure is. 

The materials of which guns are constructed do not yield in this 
manner ; so long as the metal remains intact, the resistance to the 
outward pressure is practically the same at the beginning and during 
theprogress of the explosion. 

The present practice in Germany, when lead is employed for testing 
explosives, is to use a block of very large dimensions with a small 
borehole. The explosion produces no deformation of the external 



CRUSHER-GAUGE EXPERIMENTS OH THE 
BURSTING FORCE 07 GUNPOWDER. 

(Field, Nov. 20, 1886; Vol. 68, p. 733, 771, 833, 836, 838.) 

We have long contended that the powder ordinarily employed for 
proof purpose) has much less strain, or bursting force, than a 
spirting powder such as No. 4 T.S., which is the grain mostly used 
for shot gam by those whi still adhere to the black explosive. We 
have carried out experiments which, in the opinion of others as well 
as ourselves, hive fully proved our contention; but the Birmingham 
Proof-House authorities, in the coarse of the action which they 
brought against us last year [1835], declined to accept our con- 
clusions, and endeavoured to confute them by bringing forward 
certain results obt lined by other methods —which methods we believed 
to be wholly unreliable. We are therefore glad thit an opportunity 
his occurred of miking public the results of a new series of 
experiments, carried out not only by a parson independent of both 
sides, bat by one who his hid great experience in matters of this 
kind, having conduct ad mire systematic investigations with respect 
to the force of the varioas kinds ot sporting powders, the velocities of 
the different sizes of shot, and the effect) arising from alterations 




surface of the block, and the cavity is produced by the compression of 
the lead alone. I have made numerous experiments by both the old 
and new methods, and find the latter fairly accurate* 

There is no difficulty in obtaining lead of uniform hardness, pro- 
vided the temperature of casting be the same in each case. For small 
cylinders Gen. Rodman's process of hydraulic compression is advan- 
tageous, but it increases the hardness of the lead as compared with 
the uncompressed metal. 

In comparison with the copper of crusher gauges, lead is, I think, 
much more uniform. Gen. H. L. Abbot, in his interesting researches 
on high explosives for the American torpedo service, abandoned the 
use of copper, and adopted lead, which gave very satisfactory and 
uniform results. 

I think lead cylinders are very useful as an indication of increased 
strain ; but they do not afford the means of measuring the increase 
with sufficient accuracy. They are, however, in my opinion, pre- 
ferable to crusher gauges, the defects of which are well-known. 

I am glad to see that your efforts to reform the proof of guns are 
meeting with success, and trust the matter will not be allowed to 
drop until a method of testing is adopted which will command the 
confidence of the publio and of the gunmakers. 

Pembrey, S. Wales, Sept. 9, 1886. Walter F. Rkid. 



in the charges of shot guns, than anyone whom we are acquainted 
with. 

The gentleman referred to is Mr. R. W. S. Griffith, whose 
mechanical as well as chemical knowledge, and special opportunities 
as manager of the works of the Schultse Gunpowder Company, have 
given him advantages in experimental research of this kind, such as 
very few persons can possess. But, before entering into an explana- 
tion of these experiments, we may recapitolata a few facts with respect 
to the general question at issue, which has often been touched upon 
in oar pages in consequence of the safety of sporting guns being a 
matter that closely concerns the life and limbs of so many among oar 
readers. 

It probably will be remembered by those who followed the 
particulars we published last year relative to the legal trial, that we 
con ten lei that experiments made to ascertain the explosive force of 
gunpowders by means of a single crusher-gauge (as relied on in 
evidence produced on behalf of the Proof- Hoase Board) could not be 
trustworthy, because a crusher-gauge placed at one fixed point could 
not possibly indicate the relative amount of force exerted by the 
different samples of powder at other parts of the gun. Accordingly, 
as we contended, the experiment described in evidence could not meet 
the requirements of the oase at issue ; and it differed in a most 
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essential respect from the Government ordnance experiments npon 
which teat trial of proof-powder for small arms was supposed to have 
been based. In the Government tests a large number of crusher- 
gauges had been employed, and these were distributed throughout 
the whole length of the bore, the chamber inoluded ; whereas in the 
proof-powder test adduced there was one crusher-gauge placed 
more than an inch in front of the chamber, and none whatever 
within it. 

When commenting in the Field of Aug. 15, 1885, upon the case 
that had just been tried, we alluded to the above-mentioned 
Government experiments, which had shown that the greatest strain 
from the quick-burning powder occurred in the chamber itself ; 
whereas the slower-burning powders all gave their highest pressure 
after the shot hid moved some distance — that distance varying with 
the rata of combustion of the powder. Such facts as these could 
never have been ascertained by means of a single crusher-gauge, 
wherever it were placed, and we accordingly remarked : 

However accurate this test may be when carried out in its entirety, it 
must be obvious, on very superficial observation, that the conditions are 
entirely changed when, ******* of a succession of crusher-gauges at different 
points of the bore, there is hut one crusher in the whole length of the 
Barrel A single crusher-gauge does not give any information as to the 
greatest strain of the powder, as it affords no comparison of the intensity 
at different points ; consequently it can give no information respecting the 
relative bursting force of different powders, seeing that, even though its 
record be perfectly correct with respect to one sample of powder, it would 
not show the greatest strain of another sample of powder which had either 
a quicker or a slower rate of combustion. 

Illustrations copied from the lead cylinders used in our own experi- 
ments showed, too, not only that the point of greatest strain varies 
with different powders, but that it changes with an alteration of con- 
dition in the very same sample ; for, the more rap ; d the combustion 
of the powder — whether it results from difference of prain or a reduc- 
tion in the amount of moisture — the more intense is the strain, and 
the nearer to the breech it is produced. 

The accuracy of our contention is now fully supported by experi- 
ments which have for many months past been independently carried on 
by Mr Griffith, who has worked them out with great skill and patience, 
by means of a three-crusher instrument, similar in principle to that 
used in the Government experiments with cannon, but adapted to the 
testing of oharges used in sporting guns of 12-bore and 20-bore, and 
made according to a design of his own, of which we give an illustra- 
tion (on page 29). The 12-bore and 20-bore apparatus are just alike, 
except as regards the difference in calibre. 

It will be seen that two sections of the apparatus are represented 
(an end view and a side view), given at half scale, the calibre being 
12-bore, the steel (aa) rather over an inch in thickness at tie breech 
end, and the length of the portion depicted being nearly a foot ; the 
rest of the barrel is omitted from the woodcut, out of consideration 
for space. The metal of the upper side of the barrel is perforated so 
as to admit three steel plugs or pistons (bbb), '618 inch in diameter, 
or '3 si-in. sectional area, and or the length requisite to fill the per- 
foration in the barrel. On the ping is placed a leaden cylinder or 
disc (e) to be crushed by the force exerted by the powder gases. This 
leaden cylinder is only about half the diameter of the cavity in which 
it is placed, and therefore has plenty of room for lateral expansion 
when it is compressed in length. The first plug is placed an inch 
from the breech ; the second is 12in. in advance of the first, and con- 
sequently clear of the ordinary 2iin. cartridge case : while the third 
plug is 8±in. further forward, and therefore 6in. from the breech. 
Three collars (ccc) fit round the barrel, over the plugs and discs ; and 
the screw-adjustors (ddd) are screwed down so as to hold the two 
steel pings firmly where no lead disc is inserted, or, wh re there is 
one, to prevent the lead rising when the plug is driven upwards by 
the pressure of the gas. 

The crushers are carefully made of pure lead, squeezed into a steel 
mould under heavy pressure, so as to ensure equal density, then cut 
exactly to the same length (12*60 millimetres, or half an inch), and 
weighed, those being rejected which vary more than half a grain from 
the regulation weight. The extent to which these leads are 
shortened by pressure has been ascertained by a long series of 
experiments with dead weights, the measurements being made by a 
micrometer to the hundredth part of a millimetre, or about the 
2600th part of an inch. The measurements are made after the disc 
has been allowed to cool, as, if mad? immediately, when heated by 
the compression, the dimensions then taken are not to be relied on. 

The accompanying drawings represent siveral of the leads, "life 
size," the one marked 12*60 not having been compressed, but the 
others are reduced to the thicknesses marked thereon, and expanded 
laterally in accordance with the extent of the compression. That 
which is marked 10*00 is from the third plug, when 42grs. of 8chultse 
and loz. were fired in the 12-bore: that marked 6*15 is the second 
plug with the same charge; and that marked 2'83 shows the com- 



pression with 3J drs. of No. 4 and loz. shot at the first plug in the 
20-bore, 




The following table shows the actual measurements of the leads used 
bv Mr. Griffith in a series of experiments which he carried out with 
No. 4 black and Schultse powder. 

Compression of the Lead Discs bt the Explosive Force 
of the Powder. 

The original length of each lead was 12*00 mm., or half an inch. After 
firing the charge, the thickness of the discs at the respective plugs was 
as follows: 



Bore and Charge. 



12 Boax. 

2$drs, and loz , 

„ „ lsos 

Sdrs. „ loz.. 




20 Boax. 
2drs. and |oz 

.i jos 

2}drs. „ loz 

»f fi | oz 

3drs. „ joe 

i, loz 

3Jdrs. „ loz 



Black Powdxx* 



1st 
plug. 



mm. 
7*08 
6*60 
6*16 
576 
4*66 
424 
3-58 



5*92 
5*48 
5*01 
4*60 
3-80 
3*42 
2-88 



2nd 
plug. 



mm. 
8*00 
7*20 
6-50 
6*48 
542 
4*92 
412 



7*28 
6*85 
6-60 
5*88 
4*80 
4-28 
8*71 



3rd 
plug. 



mm. 
10-88 
1061 
1016 
1012 
9*55 
914 
8-67 



10*90 
10*50 
10*35 
9-93 
9*45 
9-30 
8*88 



SCHULTZB. 



1st 
plug. 



9*70 
875 
6-58 
6*30 
5*98 
515 
4-30 



915 
816 
750 
6-54 
5-65 
5*58 
4*80 



2nd 
plug. 



mm. 
10*20 
8-20 
6-67 
615 
5-20 
4*83 
4-20 



8*65 
7*80 
7*15 
6-19 
5*40 
4*98 
4*41 



3rd 
plug. 



mm. 
1115 
10*65 
10*20 
10-00 
9*17 
8-99 
8-50 



11-20 
10*81 
10*25 
10-12 
9-50 
9*15 
8*64 



The Black powder used throughout was C. * H. No. 4 T.S. ; and the shot 
was No. 6 chilled. 

These measurements, when translated into pounds per square inch, 
give the following records of pressure, with the respective charges stated : 

Amount of Pressure (in Pounds pes square inch) at the 
respective Plugs. 





Black Powdbb. 


SCHULTU. 


Bore and Charge. 


1st 
plug. 


2nd 
plug. 


3rd 
plug. 


1st 
plug. 


2nd 
Plug. 


3rd 
plug. 


12 Bobs. 
24drs. and loz 


lb. 
1640 
1760 
1910 
2090 
2800 
3110 
3770 

2001 
2240 
2542 
2825 

3620 
4050 
5200 


lb. 
1448 
1616 
1780 
1796 
2280 
2621 
3210 

1600 
1767 
1790 
2015 
2676 
3083 
3620 


lb. 
916 
964 
1040 
1046 
1160 
1228 
1321 

912 
980 
1006 
1080 
1171 
1200 
1279 


lb. 
1124 
1804 
1768 
1850 
1962 
2444 
3063 

1227 
1418 
1550 
1772 
2140 
2182 
2676 


lb. 
1030 
1409 
1770 
1910 
2414 
2684 
3120 

1323 
1488 
1627 
1890 
2290 
2560 
2960 


lb. 

858 


\T, t ijoz..:.: 


958 


Sdrs. „ loz 


1030 
1067 


3}drs. " lioz 






1257 


4drs. ", ljoz 


1352 


20 Boee. 
2drs. and loz 


850 


2&3rs. " loz 


928 

1022 




1046 


3drs. ,| loz 


1162 


„ „ loz 


1226 


3$drs. „ loz 


1322 



("It has been found, as the result of subsequent experiments, that 
although the pressures here stated may be relatively proportionate to 
the amount of stress given by the respective powders and charges, 
the actual pressures are higher, as the dead-weight pressores, on 
which the scale was originally framed, were allowed to remain on too 
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long. A new scale has since been prepared, a copy of which is 
printed at page 87.1 

The pressure at the first plug, it should be stated, is taken with the 
cartridge case complete, and, as the force of the gas drives up the 
steel plug, the paper of the case is more or less punched out. The 
force taken to effect this necessarily reduces the record made by the 
first crusher-gauge, and Mr. Griffith informed us that when the caper 
is out before firing the cartridge, so as to let the pas act directly c n 
the plug, the record is raised from 501b. to 1001b. The cartridge 
case, however, practically forms a part of the gun, and accordingly 
lessens the strain upon the barrel when in ordinary use in a somewhat 
similar way. In the following remarks on the variation of pressure 
at the successive plugs, the percentages are calculated on the amount 
of force actually recorded, no allowance being made for the fact that 
the paper case was in operation at the first plug but not at the second 
and third. 

With black powder (C. AH. No. 4— the kind always referred to 
here when no other grain is stated), the greatest pressure was 
recorded by crusher No. 1, situated an inch from the breeoh, and 
consequently just about the end of the powder with 8dr. charges in a 
12-bore ; but, whether the charges were above or below the average, 
and whether in the 12-bore or the 20-bore, the highest record with black 
invariably was made by the first crusher. On the other hand, with 
Schultze powder, the highest strain, in every instance but one, was 
marked by crusher No. 2— the exception being with the smallest 
charge of the 12-bore series. This second crusher is placed 2$in. 
from the breech, and therefore just beyond the extremity of the 
chamber with the ordinary cartridge case ; so that its position is 
nearly the same as that of the single crusher which was used in the 
experiments relied upon by the Birmingham Proof-House Guardians. 
Now, if that crusher alone were used in testing the relative strengths 
of Schultze and 0. A H. No. 4, with such charges as 8drs. or 3£drs. 
of powder, and l|os. or l£os. of shot, we may see the result in the 
records of Mr. Griffith's second crusher, which are as follows : 

Pressure at 2nd plug. 



IB-Boas. Black] Schultcb. 

Sdrs. and Hoc 17901b. per sq. in. 19101b. per sq. in. 

W». „ lftoz 2280 „ „ 2414 „ 

•• >f l|os 2021 „ „ 2084 „ „ 

Thus the result of an experiment on the one-crusher system would 
make it appear as though the Schultze strain were greater than that 
from the Black powder, whereas t>*e very reverse is the fact. By 
instituting a comparison of the highest pressures recorded by each 
powder, whichever crusher made the record, the results are found to 
be as stated in the table below. This shows, primarily, the greatest 
pressure indicated by each powder, and the number oi the crusher, 
which made that record (such number being put between paren- 
theses) ; while the subsequent column for " Difference " shows how 
much per cent, the Schultze records are below those of Black. 

Highest Pressures. Percentage 

, * N of 

12-Bons. Black. Schultsk. Difference. 

Sdrs. and loz. 10101b. (1) 17701b. (2) 7 p.c less. 

.. » lio* 20801b. (1) 19101b. (2) ,, „ 

SJdrs. „ lgos 28001b. (1) 24141b. (2) 14 „ „ 

,, „ Uos 81101b. (1) 28841b. (2) 14 „ „ 

4drs. „ ljoz 87701b. (1) 81201b. (2) 17 „ „ 

20-Bors. 

Mrs. and foz 20011b. (1) 13231b. (2) 84 p.c. less. 

.. « |os 22401b. (1) - 14881b. (2) 84 „ „ 

*Jdre. „ |e* 25421b. (1) 10271b. (2) 30 „ „ 

,. M Jos 28251b. (1) 18901b. (2) 33 ,, „ 

Sdrs. „ goz 35201b. (1) 22901b. (2) 35 „ „ 

., „ los 40501b. (1) 25001b. (2) 37 ,. „ 

Sftdrs. „ loz 52001b. a) 29001b. (2) 43 „ „ 

These figures support, in a remarkable degree, the conclusions at 
which we arrived as the result of our experiments, set forth in the 
Field nearly two years ago [see ante, page 26], relative to the great 
increase of strain in the 20-bore as compared with that in the 
12-bore ; but, although the lead cylinders showed clearly enough that 
a much larger amount of force was exerted in the one case than in 
the other, and also indicated where the greatest strain occurred, they 
did not furnish any key by which the amount of dilatation could be 
translated into pounds of pressure. Now, however, this deficiency is 
effectively overcome by the method worked out by Mr Griffith. 

On comparing the charges stated in the forepoing table, it will be 
found that there is only one instance in which exactly the same 
quantity of powder and shot was need in both 12-bore and 20-bore, 



via., Sdrs. and los. In the smaller bore the charge would necessarily 
extend to a greater length than in the other, and the increased 
resistance produced by the friction of the longer mass of shot would 
elicit a corresponding development of force in the powder. But there 
is a marked difference in such development when, on the one hand, 
there is a alow-burning powder like Schultze. which gradually pushes 
on the charge of shot before attaining complete combustion, and, on 
the other, a comparatively quick explosive like No. 4 Black, which 
attains its highest pressure before the shot gets under way ; and this 
difference is well exemplified in the 12-bore and 20-bore records with 
Sdrs. and los. In the 12-bore. the pressure indicated by Schultze was 
17701b. per square inch ; and this was raised to 25601b. in the 20-bore, 
or an increase of nearly one half. With the Black, the 12-bore 
pressure was 19101b. per square inch ; but in the 20-bore it rose to 
40501b., or more than double the former strain. The urgent necessity 
of a more effective test of the strength of these small-bores, which 
have been so fruitful of mischief in the last few years, is thus rendered 
more apparent than ever, and fully warrants the steps which have at 
length been taken by the Proof -House authorities with the view of 
remedying the existing defect in their regulations. 

But, although Black invariably shows a greater strain than Schultze 
at the first crusher-guage, and is likewise higher at the second in many 
instances, yet the reverse is the case at crusher No. 3,for here the 
higher pressures are, as a rule, recorded by Schultze. The decrease 
of force with both powders at this point (6in. from the breech) is 
already considerable, as compared with the highest strain previously 
exercised by each ; hot, as will be seen by the following figures, the 
falling off is greater in Black than in Schultze ; and in the 20-bore 
Black s percentage of loss is much more marked than in the 12-bore. 

Beduotion of Force at 3rd plug. 

12-BOBE. BULCI. SCHULTZB. 

Sdrs. and los 10401b., or 46 p.c. fall 10901b., or 42 p.c fall, 

„ „ lftos - 10401b. „ 50 , 10671b. „ 44 „ 

3Jdrs. „ lftoz ~ 11001b. „ 59 , 12221b. „ 40 M 

„ „ l*os 12281b. „ 01 , 12571b. „ 53 „ 

4drs. „ ljoa. 13211b. „ 05 13521b. „ 56 „ 

20-Bobx. 

2£drs. and fos 10001b., or 00 p.c. fall 10221b. „ 37 p.c. fall. 

„ „ ** 10»lb. „ 02 , 10401b. „ 45 „ 

Sdrs. „ goz. 11711b. „ 07 „ 11021b. „ 50 „ 

,«~™. — 12201b. „ 52 „ 

13221b. „ 55 „ 

Having thus given an explanation of the differences in amount of 
explosive force exhibited by black powder (No. 4) and Schultze, based 
upon figures copied from Mr. Griffith's record book, we will now add 
a few particulars with respect to the comparative results obtained by 
testing two other varieties of Black— the one being No. 6, which is used 
by some persons for their shot guns, but is more generally adopted 
for sporting rifles j and the other being what is known as " basket 
powder," whioh is small in grain, being between No. 2 and No. 3, 
but of a much higher specific gravity than the ordinary powders 
having grain of a similar size. We believe the basket powder was 
originally made by Messrs. Curtis and Harvey for Mr. Purdey, and 
is still used largely by the customers of that celebrated gunnraker ; 
at all events, the sample used was obtained by us direct from his 
establishment, by his permission, for the purposes of experiment. 

We have personally had an opportunity of seeing these powders 
tested, as we lately received from Mr. Griffith an invitation to visit the 
works of the Schultze Gunpowder Company, in Hampshire, in order 
to see his new crusher-gange in operation. And here we may remark, 
en passant t that these works contain the most perfect and complete 
set of instruments for carrying out experimental investigations con- 
nected with sporting guns, that it has ever been our fortune to meet 
with. The covered range, besides including such ordinary implements 
as targets, force-gauge, Ac., is fitted up with electrical apparatus for 
ascertaining the velocity of the shot, and marking the regularity of 
arrival of the pellets at the target, while the laboratory contains 
various contrivances for testing the explosive force of gunpowders, 
such as the leaden cylinders adopted in our own investigations, and 
other methods with whioh Mr. Griffith experimentalised prior to 
carrying out his present arrangement; while his book of records 
contains a store of information, including not only particulars, ascer- 
tained by chronograph, of the time of flight of shot for distances 
from 10 yards to 60 yards, but also the time occupied from the fall of 
the trigger to the shot leaving the muzzle of the gun. 

On going down to visit the works, we took with us several canisters 
of powder, including those above named and No. 4, all of Messrs. 
Curtis and Harvey's manufacture. Nine charges of each were loaded 
in exactly the same way, and fired in the 12-bore apparatus, so as to 



Sdrs. „ goz. 11711b. „ 07 

„ „ loz 12001b. „ 70 

3&drs. „ loz 12791b. „ 70 
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obtain three records from each plug. The crushers are not all put in 
action together, Mr. Griffith having found tbat, when this is done, 
the force expended in producing the compression at the first plug 
lessens the amount recorded at the second ; and he therefore tries 
them independently, so as to obtain a full record of pressure at each 
point. 

The powders were not weighed, as a rule, but measured, so as to 
make the conditions more in accordance with those under which 
cartridges are ordinarily loaded. The charge was 8drs , as measured 
by Jones's Accuratus machine, but the first charge of each powder 
was weighed, in order to ascertain what was the \ar ation produced 
by the difference in grain and density. It was foond that the Mrs. 
measure of No. 6 weighed 83 grains ; that an equal bulk of I No. 4 
weighed 84 grains ; and that the same measure of basket powder 
weighed 87 grains. The Sohultze was exactly half the weight of 
No. 4, or 42 grains. No 6 cbilled shot (270 to the oz.) was used, the 
charge teing l|oz., or 804 pellets, counted by Greener's counting 
trowel. The cartridge cava were Eley's salmon-coloured ; the wada 
those of the usual Field loading, viz., all} hard felt wad upon the 
powder, followed by a fin. greased felt and a thin card, then the shot, 
and on that a thin card, upon which the case was moderately turned 
over. 

Mr. Griffith suggested, before we had obtained any records that, 
owing to the state of the weather (we having, unforturately, paii our 
visit on a very gloomy day, with almost continuous rain), the pressure 
exhibited on the rouges would, he had no doubt, be lower than was 
shown on fine dry days— at all events, as regards Schultze, though he 
could not speak with equal certainty with respect to Black. We 
found, however, when the figures were ascertained, that it applied to 
both so far as there were previous records for comparison, but affected 
Schultze rather more than C. A H. No. 4. The average pressures per 
square inch, at the respective plugs, with the four kmcfs of powder, 
were as follows : 

1st plug. 2nd plug. 3rd plug. 

No. 6 14781b 18391b 9001b. 

No. 4 19541b 16141b. 10821b. 

Basket grain 29001b 20971b 11111b. 

Schultze 16951b 16631b 10361b. 

We should have been very glad to test some proof -powder also, had 
it been possible to obtain any ; bnt having recently made a formal 
application to the Proof-House authorities of Birmingham, requesting 
to be supplied with a sample, and our request having been declined 
by them, we could do no more ; and any inferences as to its strength 
must be drawn, so far as we are now concerned, from the results 
ascertained by testing C. & H. No. 6. 

The existing rule as to proof-powder is, that it shall be of equal 
quality and strength with that used by Her Majesty's War Depart- 
ment; and in the new regulations proposed by the Proof- House 
authorities this definition has been allowed to remain unaltered. The 
powler employed by Government in proving the Martini-Henry ri^e 
is of the same kino: as that which is given to the troops for use in 
that weapon, viz., R.F.G.*. Common sense tells us that the gun of 
the sportsman should be treated in the same way, and be proved 
with the powder which is likely to be used by him. R.F.G.* is 
an excellent powder for its especial purpose ; but that does not 
make it the best for other purposes. According to the evidence 
given at Birmingham Assizes by the manager of the gunpowder 
works of Messrs. Curtis and Harvey, who manufacture R.F.&.* for 
the Government, this powder is practically the same as C. k H. 
No. 6. The latter explosive was originally recommended by the 





No. 6. 
(Pressure, 14781b.) 



No. 4. 
(Pressure, 19541b.) 



Basket. 
(Pressure, 29001b.) 



not so even as No. 6, bnt answers as well for army purposes. The 
question then arises whether it is equally suitable for the proof of 
sporting guns. 

We look at three crusher-gauges that have undergone the com- 
pression made by No. 6 powder at the 1st plug ; we pile them one 
upon another, place them alongside similar piles of leads crushed by 
two other powders that are commonly used by sportsmen, and we ask, 
Is it not obvious to the eve that a very different amount of force is 
exerted by the three powders ? And ought the weakest of the three 
to be employed in testing the guns that are to be used with the 
strongest? The records show that the strain from No. 4 is more 
than 80 per cent, higher than that from No. 6 ; and with the " basket 
powder " the pressure is very nearly doubled. ^ W. — T. 

[Since the above article was printed, various alterations have been 
made in the proof regulations ; and the new Rules of Proof are given 
verbatim at the commencement of this book, pp. 1 to 8.] 



committee on the Martini-Henry rifle as most suitable for that 
weapon, a slow-burning powder of even grain being required; 
but, the No. 6 being very expensive to make, the Government 
authorities at Waltham Abbey adopted their own corning arrange- 
ments and the sieves they already had in use; hence the grain is 



POWDER PRESSURES AT DIFFERENT PARTS OF THE 
(HJHBABBEL. 

(Field, June 1, 1896 ; vol. 86, p. 767.) 

Bepobts of experiments have been published in the Field f from time 
to time, which demonstrate that some powders produce much more 
stress in the chamber of the gun than do other powders which give 
equal or even higher velocity to the shot. Nevertheless, corres- 
pondents occasionally write to say that they prefer powders which 
jrive a good high pressure, as without such pressure there would not. 
in their opinion, be sufficient killing power imparted to the shot ; ana 
so birds would go off wounded, ana die miserably, instead of being 
properly brought to bag. Those who make such contentions, however, 
evidently overlook the fact that the killing force depends upon the 
speed of the pellets when they reach the game ; and that the velocity 
of the shot is not necessarily enhanced by excessive strain in the 
barrel. 

Other correspondents have occasionally written to complain that, 
owing to a change of powder, they have had favourite guns burst 
which they have used for many yea*? with some other kind of 
explosive ; and we have not unf requently found, on examining such 
guns, that the barrel was broken half-way or two-thirds the distance 
down the tube, where the metal was very thin—but was not at all 
injured near the breech, where the strain would be greatest and 
where the the metal is thick. It is not very surprising that such guns 
should occasionally succumb — supposing that a change has been made 
from a quick-burning powder, that give) a great amount of stress at 
the breech, but little at the muzzle ; whereas the substituted powder 
may give a more equable pressure throughout. 

Borne of the old guns used to be made excessively thin at one part 
of the barrel, and less thin a little further on, so as to ensure expansi- 
bility at a given point, with contraction beyond, and thus to obtain 
improvement in pattern. The effect produced was somewhat similar 
to that obtained by the modern choke-boring, though less in degree ; 
it was, in ahort t a kind of " recess-choke.'' Supposing the owner of 
such a gun, which he had used for many years with No. 2 powder, 
had been imp resse d by symptoms of wear-and-tear in his old favourite, 
he might not unnaturally think he would do well to substitute a less 
powerful explosive ; and hence he might select No. 6 black, or some 
nitro-oompound which was said to give leas pressure in the gun. 
Such change, however, might possibly have the very opposite effect 
to that which he anticipated. The continued friction of shot, in its 
passage through the gun, would wear away the metal at the thinnest 
part in much greater proportion than at the thicker parts of the 
barrel ; and the removal of a thousandth part of an inch at this thin 
point would have considerably greater effect than removing a similar 
amount elsewhere. Nevertheless, the barrel might stall be strong 
enough to withstand the gas-pressure of No. 2 powder, which 
greatly diminishes in force towards the muzzle ; whereas, if a slower 
burning powder be substituted, the stress, although lessened at the 
breech, would be increased towards the muzzle ; and, consequently, 
the old favourite gun might be burst, simply owing to its owners 
well-meant act of precaution. 

Some time ago we were asked whether the records of our experi- 
ments would furnish any reliable formula that might serve as a guide 
to gunmakers by indicating where it would be desirable to thicken the 
barrels of guns, in order to withstand the severe strains which are at 
times produced by the use of nitro powders. It is scarcely possible, 
however, to lay down any one general principle that shall apply alike 
to all varieties of powder, because different explosives have separate 
idiosyncrasies ; and what may hold good with one variety will not be 
equally applicable to another. We showed, a few months ago, that 
there is such very wide variation in the behaviour of divers explosives, 
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when o nUaordinary charges are need, thai it nvhopotess for any fan- 
maker to attempt to provide against every aontingenriy which may 
arise from the act* of lolly or ignorance perpetrated by inexperienced 
loaden of cartridge*. Oar preaent purpose, however, is not con- 
neoted with the neks arising from careless loading and excessive 
c har ge s. We now propose to show the variations in amount of force 
developed, at different parts of the gunbarrel, when cartridges are 
properly loaded with divers kinds of powder; and, by comparing these 
pie— mes with those produced by the official proof-charge (to which 
all gone most be submitted before they are sold in this country) an 
idea may be formed of the margin of safety that lies between the test 
which gone have already undergone and the amount of stress which 
they would be Hkerv to undergo afterwards in the oourse of ordinary use. 
In order to indicate more thoroughly the nature of the various 
explosives, and the parte of the barrel where stress chiefly ocean, 
we have recently carried out certain experiments, in which we have 
tested, by means of a new 12-bore crusher-gauge, the pressures 
exhibited by different powders at different points in the barrel. This 
croeher-gauge enables us to take yi c o sm os at six places; vis., the 
first ping is at liu. from the breech; the second at 2tfn.. or end of 
the ordinary cartridge case : the third at 6m. ; the fourth at 12in. ; 
the fifth at lain. ; and the sixth at 24in. ; whim the musale velocity, 
at 80m., was also ascertained by chronograph. We did not place 
a crusher-ping nearer the muzzle than flin., bfoiues we did not think 
it wcnld sive reliable results, as the charge would probably have left 
the barrel before the crusher-gauge had time to act. The records of 
pressure and velocity were not taken simultaneouslv, as some amount 
of force is expended at each point by the crushing of the lead in 
nuking the record ; consequently, every pressure had to be taken 
separately: and thus there were thirty-six rounds of each powder 
fired to obtain the averages of the crusher-gauge records; and 
besides these were the rounds respired for ascertaining the muzzle 
, which was taken by an electric sc reen stationed at 5 yards 



from the muzzle of the gun. 

The gun used for the velocities was our ordinary experimental 
12-bore, of which the choked barrel alane was employed. :. The char 



of shot throughout was lftoz. of No. 6 chilled (270 pellets per oz!). 
with the usual wads ; and the weight of powder was varied, as stated 
m the tables, so as to secure an average of about 1230 ft.sec., 
which corresponds, as nearly as possible, with a mean velocity of 
860 f .s. for a range of 40 yards. 

The records obtained in these experiments are stated in the 
accompanying tables. The results are also shown graphically in the 
two diagrams of curves given herewith. The first is confined to black 
powders ; and, besides showing the p r e s sur e s given by three kinds 
need for eporfang purposes (Nos. 2, 4. and gram), it also shows the 
amount of stress, given throughout the barrel by the definite proof - 
testof6idrs.of the official proof powder, with ljos. of No. 6 shot, 
The curve of the proof -charge is represented by the topmost 
dotted fine; that of No, 2 by a thin buck lme; No. 4 and NoTo 
by broken Knee, distinguished by variations m the dc^ 
which represent the curves. The second diagram is devoted to four 
varieties of nitro powders, differing somewhat m type (viz., Schultee, 
Walsrode, Ballistite, and Oannonite). We have not thought it 
requisite to include B.C., S.S., and some others of the older type of 
nitro powders, as their characteristics are so much alike that it would 
be confusing, rather than otherwise, to attempt to distinguish 
between the whole of them. 

Taking first the black powders, it will be seen that 72grs. of the 
quick-horning No. 2 sufficed to produce the standard muzzle velocity : 
whereas lOprs. more (or exactly 8 drams) of No. 4 grain were required 
to give a similar result; and of the slower-burning No. 6, a further 
increase of two grains was requisite. 

Looking at the first diagram of curves, it will be observed that the 
p r ess u re near the breech rises much higher with No. 2 than with 
either No. 4 or No. 6 powder; but at 10m. from the breech all are 
nearly at the same level. Beyond 8in. the pressure with No. 2 drone 
below the others, and it oontanues the lowest up to the muzzle of the 
fun. On the other hand, the powder of coarsest grain, being slowest 
in combustion, gives at the breeoh, with a charge of 84grs., barely 
two-thirds the amount of pressure exhibited by lOgrs. lees of No. 2 ; 
w h er e as, at the third ping. No. 6 shows the highest pressure ; and at 
the met plug its force is double as great as that of the finest grain. 
Yet aU three powders (with the chime stated) give practically the 
same muzzle velocity. It will further lie observed that a wide margin 
of safety lies between the curve of the proof -charge and the strongest 
of the sporting powders. The apex of No. 2 black rises to H tons : 
while that of the proof-charge is 4* tons, or 86 per cant. more. And 
with the other two Mack powders there is a much wider margin— the 
proof-test showing nearly doable the stress of No. 4, sod more than 
double that of No. 6, at the breech ; while the differences towards the 
" \ are still more marked. 



Of the mtro-eornpound pow d ers, Misstate showed the nearest - 
resemblance in pressures to the fine-fonin black explosive. At the 
breech its stress is about lfi per cent, lower than that of ISo. 2 { and 
at the last plug it is 2 per cent, higher ; while the muzzle veloortjr is 
practically identical, being 1280 f a with the one, and 1282 f .s. with 
the other, on the average of six rounds j though the black powder 
was less variable from round to round. Cannonite. on the other 
hand, showed the nearest resemblance to No. 6, in inamtaininga strong 
pressure up to the end of the barrel. But Schnltse was very HtUe 
behind in this respect, though it gave the lowest stress at the breeoh. 
Walsrode, with the new special Eley oases, showed oonsiderablv lees 
stress in the chamber than it had done with previous cases maae by 
the same firm. Indeed, with the exception of Ballistite, all the nitro 
powders showed less stress in the chamber than any of the black 
powders, and a more highly-sustained pressure towards the muzzle 
than either No. 2 or No. 4 black. We may here mention that the 
three black powders and Schnltse were loaded in Bier's ordinary 
green cases ; but Walsrode, Ballistite, and Oannonite aU had special 
oases, made expressly for them by the same firm. 

Of oourse, the powders which, like No. 2 black and Ballistite, give 
the greatest amount of stress in the chamber, must also drive the shot 
out of the barrel in the shortest space of time; but, with equal muzale 
velocities, this does not affect the speed with which the shot traverses 
the distance between gun and bird. 

How the rate of combustion in the chamber operates may be seen 
by some records which were published in the Field several years ago, 
showing the fractions of time taken to traverse various distances, 8m. 
or Gin. apart, from the breeoh to the muzzle of the gun. On another 
occasion we published reoords of muzzle velocities which were obtained 
by gradually cutting down a gunbarrel from 84in. to lOin. in length ; 
and these likewise serve to farther explain the diagrams of; 
which we now give. The reoords of time, however, being gi 
fractions extending to six decimals, were not easily comprehended at 
a glance; and therefore, in order to utilise the information more 
effectually, we have now converted the fractions of a second for a few 
inches into velocities of feet-per-seoond, which make more apparent 
thepeculiar characteristics of the respective powders. 

The results, with three black powders and one nitro compound, are 
given in the following short table, which shows the rate of speed 
uncarted to the shot in the first Sin. and the second 8in. of the barrel ; 
ana then at subsequent intervals of 6in. each. The charges of powder 
then used, not being intended to nroduoe eaual muzzle velocity, were 
equal witn black (viz. 8drs.), and the ordinary equivalent for 8drs. 
(42grs.) with Schultse. 

Vexocitebs, or ran ran sbcobd. 
Powders. 8 inches. 6 inches. 12 inches. 18 inches. 24 inches. 

No.2BLACX,82grs.... 288 548 870 1062 1888 

No. 4 „ 8fers.... 198 480 800 1000 1285 

No. 6 „ 82grs.... 156 480 775 808 1118 

ScHULTU,4fers. 88 568 900 1087 1298 

In the first three inches, the time of ignition is necessarily included ; 
so that the quick-burning xfo. 2 is seen much in advance of the other 
black powders, and especially so as oompared with the nitro powder. 
The fineness of grain facilitates combustion; and the rapid decom- 
position of the powder sets free a greater body of gases m a given 
time ; while the pressure of these gases produces a great amount of 
stress in the chamber of the gun. as is indicated by the suddenly-rising 
high curve shown in the first diagram. And the greater amount of 
resistance offered to expansion of gases^-as by increasing the weight 
of the shot charge, or giving more turnover to the cartridge o a e o the 
higher would be the apex of the curve. 

The potential force of gunpowders is something marvellous, in 
companion with which the difference ofpreesure between quick and 
slow powders is " a mere fleabite." The potential force of No. 6 
grain is the same as that of No. 2 grain, supposing that sufficient 
restraint be given to develop the full power of each. No. 6, as shown 
in the diagram, gives in a 12-gauge smoothbore an average pressure of 
about 2i tons per square inch ; but in the Martini-Henry rifle, where 
resistance to the movement of the projectile is greater, the same 
powder would give a pressure of about 5 tons ; in the '808 rifle, where 
resistance is very greatly increased, the pressure of the solid black 
pellets rises to about 18 tons per sq. in. ; but the fall potential force 
is more than double this ; for Sir F. Abel found (as stated in the 
" Philosophical Transactions of the Royal Society") that the foil 
pressures of black gunpowders is over 40 tons per sq. in., when they 
are tightly shut up in closed chambers which admit < ~ 



whatever." This, too, it should be remembered, is independent of the 
weight of the charge, so long as the closed chamber is thoroughly 

we have heard, 
understand, T 
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1st plug, dis- 
tance from 
breech, lin. ... 

2nd plug, 2}ln... . 

3rd ping, 6m. ... 

4th plug, 12in.... 

8th plug, 18m. ... 

Oth plug, Win.... 



CBUSHEB GAUGE FBE88UBBS WITH SIX PLUGS. 
72grs. of No. 2 Black, lftos. of No. 6 shot. 
Tons, per square inch. 
8*34 ... 8*30 ... 8*20 ... 3*28 ... 3*32 ... 3*26 
2*70 ... 2*43 ... 2*55 ... 2*64 ... 2*64 ... 2*67 
1*29 ... 1*29 ... 1*85 ... 1.29 ... 1*35 ... 1*29 
•85 ... -82 ... *85 ... "85 ... *83 ... '85 
'50 . *42 . . '42 ... *42 ... *43 ... '43 
•20 ... -20 ... '20 ... '20 ... 20 ... '20 



1st plug, breech. 
2nd plug, 2ttn.... 
3rd plug, 6m. ... 
4th plug, 12in.... 
5th plug, IBin.... 
6th plug, 24in.... 



1st plug, breech, 
fend plug, 2Uxu... 
3rd plug, 0m. ... 
4th plug, 12in.... 
5th plug, 18in.... 
6th plug, 24in.... 



8%rs. of No. 4 Black, lgox.'of No. 6 shot. 

Tons per square inch. 

228 ... 2*26 ... 2*24 ... 2*28 ... 2*28 .. 

212 ... 2-00 ... 2-04 ... 2*00 ... 1*92 .. 

1-29 ... 122 ... 1-22 ... 1*22 ... 129 .., 

•98 ... -88 ... "88 ... -92 ... "91 ... 

•84 ... -43 ... -64 ... '57 ... '57 .. 

•22 .., *21 ... *32 ... '32 ... '31 .. 

84grs. of No. 6 Black, lgoz. of No. 6 shot. 

Tons per square inch. 

216 ...212 ...2*08 ...212 ...216 .. 

2*04 ... 2*08 ... 216 ... 2*08 ... 212 .., 

1-47 ... 158 ... 1-58 ... 1*47 ... 1*58 .. 

•96 ... *93 ... '93 ... -95 ... "95 .. 

•64 ... '57 .,. *57 ... '50 ... 57 .. 

•37 ... '46 ... *42 ... '87 ... *42 .. 



2-31 

1*88 

1*29 

•93 

•58 

•21 



2-04 

204 

1'58 

•95 

•60 

•87 



ATerage. 

= 3-28 
a 2*61 
= 1-31 

» *84 
a '44 
a -20 



Average. 
= 228 
a 1-99 
= 1-26 
= -91 
= -57 
« -27 



ATerage. 
*=2U 
= 2-09 
= 1-58 
= -95 
« -58 
= '40 



MUZZLE VELOCITIES, in feet per second (with lpps. of No. 6 shot). 



Black Fowdus : 
No.2C.AH.,7agrs. 1234 . 
No. 4 „ 82grs. 1234 
No. 6 „ 84grs. 1224 



Average*. 

, 1224 ... 1244 ... 1219 ... 1284 ... 1224 = 1230 

1219 ... 1219 ... 1214 ... Ig4 ... lgl . 1222 

. 1232 ... 1244 ... 1220 ... 1281 ... 1222 a 1229 



by an excessive amount of turnover in a cartridge case, whether it is 
loaded with black or with nitro powder. 

For a graphic representation of the nitro powders, reference must- 
be made to the second diagram ; but the figures in the above brief 
table show that, to move the shot-charge the first Sin., Schultas took 
about three times as long as the fine-grained black powder, and nearly 
twice as long as No. 6. When, however, a nitro powder is once 
thoroughly ignited, its decomposition proceeds more rapidly than that 
of a black explosive. Hence it will be seen in the table that, between 
Sin. and 12in., the Sohultse rate of increase was greater than that of 
either black powder. And the curves in the diagram show that, at 
subsequent points, some powders, both black and nitro, give more 
sustained pressure in the barrel than those which exhibited snoh 
sadden stress in the chamber. It will not be at all surprising, there- 
fore, that a gun which is very stoat at the breech, and very light 
forward, should be able to withstand the stress of No. 2 powder at 
both points, yet should nevertheless succumb with No. 6 black, or a 
nitro, that gives more pressure near the muscle, where the tube is 
thin, though less stress at the breech, where there is plenty of 
substance. 

It will be observed in the table (page 88) that some velocities in the 
24in. oolumn are excessively high. We think, however, that the tunes 
in the barrel near the muzsle were somewhat vitiated by compression 
of air in the tube ; so that the chronograph may have been pat into 
action by the condensed air before the shot actually reached the point 
in question. This would appear to be the case from the tact that, 
although the records taken outside our shortened barrel accord 
pretty closely with the times taken inside the full-length barrel, for 
distances between lOin. and 18in., yet there were considerable differ- 
ences beyond 18in., and the differences increased with the length of the 
barrel. 

It may possibly be thought that the air could hardly be snffioiently 
compressed, to produce such an effect. We may mention, however, 



anoe of air in t 



that when we previously tried some experiments relative to the i 

the barrel, we found that the abstraction of the air. by 
means of an air-pomp applied to the barrel, made a difference of 40 



ft.sec. in the muzzle velocity of the shot. This would correspond 
with a mean air-resistanoe of about 1001b. per square inch, or rather 
over 401b. mean pressure in the area of a 12-bore barrel ; and the 
resistance near the muzzle would much exceed the mean resistance 
throughout the barrel. 

When muzzle velocities are e^ual, the powder wfiich occupies the 
smallest amount of time between pulling the trigger and exit of shot 
from the gun, must necessarily be " quickest in getting on the bird." 
But it is not desirable to exaggerate its influence ; for this difference 
of time is, after all. by no means great. It mainly occurs in the 
chamber, being the difference in rate of ignition, ana does not affect 
the time that elapses between the shot leaving the muzsle and its 
reaching the game. With No. 2 black, it takes about one-thousandth 
part of a second to expel the shot from the cartridge. With No. 4 
and No. 6 the time is under two-thousandths of a second ; and with 
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CBTJBHEB GAUGE PRESSURES WITH BIX PLUGS. 
Sign, of Bailutxtb, lfcoc. of No. 6 diet. 



1st plug «•» 

2nd plug 2*40 

ted plug 1*15 

4th plug. -78 

5th phi*. *8D 

6th plug •20 



Tons per square inch. Average. 

. 2*82 ... 3-12 ... 2-55 ... 8*00 ... 2*70 » 2*80 

. 2*20 ... 2*28 ... 2*24 ... 2*12 ... 2*00 = 2'22 

1-22 ... 120 ... 1*22 ... 1*22 ... 1*29 « 1*28 

, *85 ... *82 ... *78 ... *82 ... '78 ■» *81 

•42 ... -82 ... -42 ... -88 ... -88 - -88 

•80 ... *28 ... -28 ... 48 ... -28 •- -81 



Sign, of Walsbom-., lfco*. of No. 6 shot. 

Tons per square inch. 

1st ping 2*24 -ft-40 ...1*83 ...1*92 ...2*00 .. 

2nd plug 1*92 ... 2*34 ... 2*24 ... 1*78 ... 178 ., 

3rd plug 1*22 ... 1*85 ... 1*85 ... 1*22 ... 1*85 .. 

4thphig *82 ... *91 ... *9S ... -91 ... -85 .. 

5th pmg *80 ... *84 ... *50 ... *50 ... -57 .. 

6th pmg -37 ... *20 ... *28 ... *8S ... -28 .. 

88grs. of OAirarovns, l|os. of No. 8 shot. 
Tons per square toon. 

1st plug 141 ... 2*08 ... 1*88 ... 1*88 ... 2*00 .. 

2nd ping 1*58 ... 1*22 ... 2*00 ... 1*47 ... 1*41 .. 

3rd ping 1*29 ...1*85 ...1*85 ...1*85 ...1*29 .. 

4th plug -85 ... -88 ... -98 ... *95 ... *91 ,. 

8th ping -64 ... *54 ... *50 ... '57 ... *54 .. 

9th plug *42 ... *82 ... *87 ... *87 ... *87 .. 



42grs. of Schtjlth, Iftos. of No. 8 shot. 

Tons per square inch. Avenge. 

1st plug 1*88 ...1*78 ...1*78 ...1*68 ...1*88 ...1*88 =1*89 

2nd plug 1*47 ...1*85 ...1*56 ...1*78 ...1*41 ...1*35 a 1*49 

3rd plug 1*47 ...1*29 ...1*85 ...1*41 ... 1'85 ...1*29 a 1*88 

4th plug *93 ... -88 ... *98 ... *95 ... *93 ... *91 = *92 

5th plug *54 ... *87 ... *57 ... *57 ... *50 ... *58 = *55 

8th plug *32 ... *32 ... *32 ... *82 ... *82 ... *88 = *88 





Average. 


2*04 
1*92 


- 


rs 


1*29 


s 


1*80 


-95 


sr 


•90 


57 


=s 


•56 


•26 


*" 


•28 




Avenge. 


2*08 


ss 


1*88 


1*35 


EC 


1-51 


1*29 


SS 


1-82 


•95 


s 


•91 


•57 


as 


•58 


•82 


ss 


•86 



Sehnltse it ie nearly three-thousandths. Supposing, than, that 
several cartridges (giving the same mauls velocity) wen fired at 
birds flying at the rata of 40 miles an boor, No. 6 powder would take, 
say, one-thousandth of a second longer than No. 2 ; and in that space 
of time the bird would be able to fly nearly three-quarters of an inob. 
Schultse would take, say, two thousanths of a teoond longer than 
No. 2 black : and consequently the bird would be able to fly nearly an 
inob and a naif in the interim. Seeing what is the spread of the 
shot charge, it would be interesting to know what difference of aim 
would have to be made for birds at 20, 40, or 60 yards. 



Estimation or Pressures From Velocities. 

We have often been asked the question, " What is the amount of 
pressure which must act throughout a 80in. barrel in order to impart, 
with llos. of shot in a 12-bore gun. the usual muzsle velocity of, say, 
from 1200 to 1800 feet per second? " To enable us to answer the 
question, we use the following formula : 
W x Y» 
A x L x 2240 x %g. 

Here W represents the wekht of the shot-charge in lb. or the 
fraction of a lb. ; V*, the velocity squared; A, the area of the bore in 
square inches or the fraction of a square inch j L, the length of the 
barrel in feet; 2240, the number of lb. in a ton ; and 2g twice the 
accelerating force of gravity, which is 64*4 feet per second. The 
answer will be given in tons per square inch. 

Now, for example, we will take an ordinary 12-bore 80bu barrel 
gun, using ljo*. of shot. In order to obtain a muzsle velocity of, 
say, 1226 rt.sec., the pressure that must act through the length of the 



MUZZLE VELOCITIES, in feet per second (with lfco*. of No. 6 shot). 

Nrmo Powdzes : 

BAuisrrn,3ftgn... 1219 ... 1224 ... 1284 ... 1242 ... 1212 ... 1229 « 1282 
Wjllsbodb, 34grs... 1198 ... 1284 ... 1214 ... 1244 ... 1249 ... 1205 - 1224 
CAjrvovrn,88grs... 1284 .. 1187 ... 1194 ... 1212 ... 1244 ... 1219 = 1215 
Bcvvmx t 42gn. ... 1214 ... 1214 ... 1264 ... 1289 ... 1224 ... 1164 •= 1220 



BaOi3tto32Gn. 



barrel is as nearly as possible seven-tenths of a ton per square inch. 

This calculation gives the mean pressure that must be imparted to 
the charge of shot throughout the full length of the barrel, without 
taking into account any loss through friction and the ejection of the 
column of air in the barrel* 

When we have given the above information to our inquirers, we 
have been asked why it is that pressures at the breech are often two, 
three, or more tons, when such a comparatively small pressure, acting 
throngh the whole length of the barrel, would do the necessary 
amount of work. 

This question we must, for the most part, leave the powder manu- 
facturers and the cartridge-case manu&otrorers to answer; but, of 
course, it would never do to have the same pressure acting from 
breech to muxsle, because the forepart of the barrels would have to 
be made very clumsy and heavy, in order to withstand the full stress 
there. There is no reason, however, as far as we can see, why the 
pressure should be three tons or more at the breech end of a gun, 
with, practically speaking, no pressure near the muscle. 

There are a few persons who, because crusher-gauges may not give 
absolutely accurate results, declare that they wilThare nothing what- 
ever to do with them ; but we venture to think that they may alter 
their opinions after studying the pressures and diagrams shown, 
which, from our point of view, are highly satisfactory. 

If the varying pressures shown in the foregoing figures and 
diagrams are worked out, the total results compare very closely with 
a mean pressure of eight-tenths of a ton throughout the 80in. barrel, 
in the case of the nitro powders, and over nine-tenths of a ton with 
the black powders, which have an additional amount of work to 
perform, owing to the greater weight of the powder, and the amount 
of solid residue which they consequently have to expel from the 
barrel. The effect of this is shown also in the difference of the recoil | 
for if there were nothing to expel from the gun except the projectile 
—no gases, no solid residue, no column of resisting sir*— the theoretic 
amount of recoil ahonld.amount to Utile more than 12 foot»i>ounds, 
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wheMs>infae*, ttamoratstoabon*d<rob*es*niu«hwilhthen#ros 
(varving with the weight of the charge), and nearly three time* a* 
much with the black powders. 
j that the gM ] 



It ttinpoMtbb that the nt pi eo nuu ins gun should act m the boat 
possible way from ev ery point of view; because if it aeted in the best 
way mono direction, it would net be satisfactory io another. If we 
oonider the question of the propulsion of a charge of ■hot from a 
gam, and whit to obtain the greatest economy of powder charge, matt 
energy of recoil, and least noise of discharge, we should employ a 
powder which give* a very high initial plea s ur e at the breech, 
gradually expanding down to an exceedingly low pressure at the 
muzzle. But when we desire the gun before all things to give good 
regular shot-patterns— in which case it Is highly desirable that the 
pellets should not be crushed out of shaft* we shon'd then use a 
powder which gives a uniform uiessoro from breech to mnule. But 
by employing those means wo should have to use a larger amount of 
powder ; there would be more noise, end greater energy of recoil; 
and the barrel of the gun would hare to ho made the same strength 
from breech to muzzle. If these conditions could be carried out, no 
doubt very excellent shooting would be obtained, as the principal 
factor in producing poor patterns and irregular shooting is the use of 
powders which give very high initial press u res ; thereby causing the 
shot to " ball ' ' by crushing the pefiets out of shape and making thorn 
adhere together* 

In short, we may, on the one hand , use a powder that will give very 
high initial uieesmu and very low muzzle pressure. 8uch powder 
wm give high velocities and comparatively little energy of recoil, but 
the shot patterns will not be very good, and the breech of the gun must 
be made exceedingly strong. On the other hand, we may use a very 
slow-burning powder, that, while imparting an ettual mussle velocity, 
will give a more uniform pressure from b re ec h to mussle. In this 
ease, the gun may have much less metal at the breech^ but must be 
heavisr forward. There will be greater energy of recoil, although it 
will be more in the nature of a push than a blow, and therefore not be so 
unpleasant to the shooter ; and the shot patterns will be good and even. 

There is also another matter which has to be eonsidered, and that 
is the tendency to hang fire. If the initial pressure were only seven- 
tenths of a ton. it would be kav than half the initial pressure of 
Schultse, and only about one-fourth as great as that of No. 2 black. 
It has been shown above, that the rate of movement of the shot- 
charge, in the first three inches of the barrel, is with Schultse about 
one-third as fast as with No. 2. And a corresponding diminution, 
with a powder giving only seven-tenths of a ton pressure, would 
amount to a veritable hang-fire. Sehultze nearly makes up the loss 
of time in Sin. by having greater speed than No. 2 at 6in ; but that 
compensation could not occur with a powder which gave uniform 
pressure throughout ; for with such uniform force the gam in velocity 
would chiefly occur towards the end of the barrel. How far the 
different powders vary in this respect will he seen by records of 
velocity which we ascertained several years ago by cutting down a 
barrel gradually from 84in. to 10m. The clironoffrapWcreeords were 
puhhtaedmtheJVeldof Aug. 29, 1891, from which we extract a few 
particulars, and append thereto the theoretic velocities of an even- 
pressure powder producing similar speed in a otKn. banal. 
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If a mild cap is used, the pressure at the breech may be greatly 
lessened, and the mean pressure may be compensated for by a slight 
increase in powder. This additon to the powder-oharge will raise the 
pressure towards the mussle, while the initial stress in the chamber 
will nevertheless remain comparatively low. 

If, on the other hand, a strong cap or a very quick powder be used, 
the velocity of the shot would not be increased in the same ratio as 
the pressure. To double the speed in the first three inches, or any 
other given length of barrel, the stress would have to be quadrupled. 
Indeed, that rate of increase would be required even supposing the 



the increase of friction and air-resistance in the barrel. 

Between extremes the proper path lies; and we leave it to those 
whose business it is to manufacture explosives and make cartridge- 
cases to clear the course which shall give most satisfaction to toe 
general body of their clients, P,— T, 



THE "FULir OTU8HM-8AU9E BKOBBS. 

(Field, Jury 6, 1895 - vol. 86, p. 4.) 

Sib,— To clearly understand your interesting experiments about 
gas press ure in the nnvbarrel t it would be necessary to know exactly 
the manner in which the scales of pressures are elaborated. 

I suppose that you make use of the printed scales supplied by 
Cogswell and Harrison with their pressure apparatus, the said scales 
including the remaining length of small leads, from '494in.«*rOQ ton 
to -860=490 tons ; large leads, from '482 ■= 4*00 tons to '360= 12 00 
tons; and copper crushers, from 478 =11*00 tons to '369=80*00 
tons. 

In the Field I cannot find direct information about the subject ; 
but some " Notes on Shooting Problems " hi your issue of April 21, 
1888, lead me to think it probable that the whole system of measuring 
is worked out by Mr. Griffith. But the tables given in the " Notes * 
by this versed expert seem to be other than the printed tables of 
Cogswell and Harrison; so I mast believe that you are now 
experimenting with a crusher apparatus, the plugs of which have 
a widely different diameter from that stated in those notes, vis.. 
•eimnT 

To elucidate this somewhat intricate matter, it surely would be a 
boon to many of your readers if you would explain ab ovo the manner 
in which your results now have been obtained--*.*., in what way the 
numbers of the scales have been worked out. 

If you have no time to commit yourself to a more detailed explana- 
" 'ooIumnsL 



tion, I would be satisfied by some statements through your < 

vis. : (1) What diameter have the plugs of your crusher apparatus now 

in use P (2) Are the printed tables worked out by means of dead 

weight, or by means of dropping weights ? And, in the case of the 

former, how long is the time of acting of the dead weight on the 

leada? 

Major Thizl. 
Berlin, June 26, 1806. 

[The erusher-gauges employed in our experiments were made for us 
by Messrs Cogswell and Harrison, and similar ones 
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the workshops of that firm, who will doubtless give every information, 
with respect to method of working, that may be desired by those who 
are interested in the subject. . In principle they resemble those which 
are used by Her Majesty's War Department, and by many foreign 
Governments, for the purpose of testing military arms, but with such 
differences of detail as are necessary to adapt them to the special 
requirement* of sporting guns. Tne erusher-s>uge d^g"^ by 
Mr. B. W. 8. Griffith (and alluded to in Major Thiol's letter) was, we 
believe, the first that was made for sporting guns (at all events, we 
had not previously heard of one) ; and it was described in the Field of 
Nov. 20, 1886 [and here reprinted, p. 29]. Since then many 
experiments have been carried out by Mr. Griffith and others, some of 
which, with dead weights for various periods of time, and others with 
dropped weights, were mentioned in the Field of April 21, 1888, 
alluded to by Major Thiol. Some little time, we believe, after 
Mr. Griffith had had his apparatus in use, Messrs Cogswell and 
Harrison made their crusher-gauge, which is similar in principle to 
Mr. Griffith's, but the plug or piston that receives the gas-pressure, 
and the metal cylinders which record it, are of smaller dimensions ; 
and we adopted this latter apparatus in preference, as being, in our 
opinion, somewhat more sensitive to variations in pressure than the 
former. This smaller apparatus has likewise been adopted by 
Mr. Griffith, and he uses it ; whenever necessary, in addition to that 
made from his original design. For factory purposes, where direct 
comparison is requisite between the pressures given by samples of 
powder now in process of manufacture, and the old records that have 
been niven by sample* made in former years, the original apparatus 
is still constantly used ; but for the ordinary pressures of the gun- 
he prefers the smaller erusher-gange such as we always 



he area of the steel plugs or pistons, in all the crusher-gauges in 
our possession, is uniformly ^th of a square inch : but the recording 
cylinders vary in sise and material according to tne intensity of the 
force which has to be recorded— it having been found that no kind of 
crusher would, unless altered in some respect, give equally reliable 
records of very high and very low pressures. Accordingly, for the 
high pressures stated in the Field of June 22, 1896, we used solid 
copper cylinders of '260 inch in diameter and '600 inch in length. 
These give records from 80 tons down to 11 tons per square inch. 
From 12 tons down to 4 tons we use lead cylinders or larger sise, vis., 
'500in. diameter and *600in. length. It will thus be seen that the 
scale for the copper cylinder, ana for the larger lead cylinder, overlap 
one another; so that if doubt should arise as to the accuracy of 
any particular record near the point of junction, it can be tested by 
both methods f bat, as a rale, the results obtained are practically the 
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i down to on* ton the pressures are taken by 
ejfindere of laad, ik. a33m. diameter and 'SOOiiu Ion*; 
re again, the .two kinds overlap, to that between four and 
five tone both method* may be employed. For pressures below 
a angle ton, etui smaller leads are need, via., *800in. diameter and 
'280in. long. We bare heard of hollow oopper cylinders being 
used, the walle of which are made more or leas thick to meet the 
required degree of sensitiveness ; but we have not ourselves used 
these hollow eylinders, being satisfied with the results we already 
obtain. 

For the acenracyof the printed eeales of pressures sent cot with 
Mesne. Cogswell and Harrison's apparata* we alone are responsible. . 
They represent the resells of a very Ions* series of experiments, 



ing ie the supplementary scale of pressures for these very email 



extending over many months, which we earned out expressly for the 
purpose of working out reliable pressures; and we supplied M 
C. k H. with eojnee of a namerieal table thai we had had printer* for 
our own nee* That printed table (a eopy of which is green below 



on this pngs) y however, does not contain a scale for pees su re s that 
are below one ton, as, at the time when thai table was printed, our 
present scale for very light p re n tu r o e did not exist. It has sines 
been famed especially for the erawneuts reported in the Field oi 
Jane i, 18* (and here renrinted on pp. S44s), as leads of 'Slffn. 
• - • ■ * " e to resora the very low gas 

of the gun. The follow- 



Scals or Paxssimss fob Small Lkabs of *0O" diameter and '980* length. 

Bemainhig 'Pressors per '[ Bemahting . Piessme per 

Length. square inch. 

•378* 0*00 ton 

*77 *20 •» 

•m m» „ 

-m ... ~ -so* „ 

■274 "575 , 

*73 "686 „ 

•272 ... *80 „ 

•871 T38 „ 

■870 '79L „ 



•286 

*64 



"0*819 ton 



*WJ* „ 

•965 m 

••78 „ 

1-000 r. 



With the eepper 
is based on the ^ 

period of time. 

vogue, the weight wai 
But this neeeemrirr g 
a comparatively light 
lead as much ua l 
the pre ss ure inside 
second. We could 
quite so rapidly 



as well as with the lead cylinders, the scale 
jataon of a dead wefcht ptossuro for a very brief 
some of the old scales of pressure, formerly in 
is allowed to rest on the lead for hours together, 
gave an incorrect representation of the facts, as 
t weighty acting for a long period, will crush the 
heavier weight acting for only a snort time f and 
a gun continues but for a very email fraction of a 
not, of course, put on and take off the pressure 
i occurs in the gnu itself r hot we imi t a te d the 
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SMALL LEAD CRUSHERS 



•434-1*0 < 
•4*8- 1-09 

eta-i-u 
•en -1*3 
•460-1*3 



*400-i*i 

•407-1*7 
*83-l*8 

*83-i*8 

•464-1*8 
•483-1*3 
•408-178 
•481-1-78 
•480-1-88 

•479-1-88 
•408-1*8 
*77-l*3 

•476-2*0 

•475- 8*04 
•474-2*8 



•478-8-18 
•471-2*0 
*90-3*4 



•48B-X81 
•487**84 
•468-8-87 
•465-3-46 



•463-2-46 
•468-8-48 
•461-8-98 
•460-2-55 



•458 -8*1 
•457-8*64 



•464-8*73 



•441-8-88 
•4J0»8*» 



•443-8*6 

•444-8-08 
•443-8*04 
*446-8*6 
•4*1-3*8 



♦It n 

4W-WI n 

*37-frl4 „ 

•488-8-19 w 

•488-8-80 . 

•484-888 „ 

•488-frM w 

•463-8*6 „ 

•481-3*8 m 



•488-3*4 „, 

•487-3*8 w 

•486-888 „ 

•425-8-44 M 

•484-8-48 „ 

•483-3-44 „ 

*483-3*46 „ 



•418-8-84 ,. 

■417-8*84 » 
•418-8*88 „ 



•414-8-68 m 

•418-8-84 m 

•418-868 „ 

•411-8-68 » 

•410-870 „ 

•488-8-78 w 

•408-8-74 „ 

•467-8-76 M 

•488-8-78 i. 



-468- "TOO 



•368-8*4 w 

*07-3*6 „ 

•884-3-86 w 

•888-4-80 M 

884-4-08 w 

•838-4*4 „ 

808.4-64 „ 

•881-4-68 „ 

•880-4-18 w 

•888-4-18 „ 

866-4-14 „ 

•887-4-16 „ 

•808-418 „, 

*8*-4*8 „ 

■804-4-38 m 

•888-4-84 w 

•888-4-88 » 

•881-4-28 w 

•380-4-88 „ 

-898—4*88 w 



877-4-88 „ 

•876-4-88 „ 

•875-4-40 M 

•874-4-42 M 

-878-4-44 „ 

•878-4*48 „ 

-871-4-48 „ 



•887-4-58 w 

•888-4-58 m 

•885-4-60 w 

•844-4*8 „ 

•868-464 „ 

•868-4-66 „ 

•881-4-68 H 

■860-4-76 „ 

•850-4-78 M 

•858-4*74 „ 

•857-4-76 ^ 

856-4-78 „ 

•855-480 „ 

*34-4*3 „ 

•853-4*4 „ 

•888-4*8 w 



LARGE LEAD CRUSHERS 



«U»*SOO"U«ftb). 




•407 



•488 
-408 
•481 



•487 



•481-4-80 „ 

•480-4-40 „ 

•478-466 M 

•478-4-88 n 

•4n-5-60 n 

•476-5-17 „ 

•475-5-84 „ 

•474-5-50 „ 

•478-5-87 „ 

•478-8*4 n 

•471-088 M 

-470-8-U „ 



•488-8-44 
•467-6-57 
•486-8-70 
•485- 6*88 

•464-8-84 
•468-7-64 
•468-717 

•461-7-86 
•468-7-88 

•458-7-50 
•458-7-60 
•457-7-70 
•456-788 
•455-7-88 



•458-s>16 M 
■481-»8» w 



•448-8-87 toss 

•448-8-44 „ 

•447-8-51 n 

-446-8-58 M 

•445-8-65 „ 

•444-8-78 „ 

•44S-8-78 M 

•448-8-88 „ 

•441-8-88 „ 



■488-t>08 ., 
■480-8-10 „ 
•487-815 M 



•484-8-30 
•488=8-35 
•488-8-40 
•481-8-45 
-488-8-50 

•488-8-55 

•488-8*0 
-487-8*5 
•488-8-70 
•485-8-75 



•481-8*5 „ 
•4S4M10-00 „ 

•418-10*4 „ 
•418-1O08 „ 
•417-1012 „ 
•416-10-14 N 
•415-10-20 M 
•414-10-24 „ 
•418-10*8 „ 
•418-10-88 ., 
•411 -10-86 „ 
•410-10-40 „ 

•400 -10-44 ,, 
•408-10-48 „ 
•407-10-58 „ 
•408- 10-56 „ 
•405-10*0 „ 
•464-10*4 „ 
•408-10*7 „ 
•408-1070 H 
-401 -10*78 „ 
•888-10-76 w 



•386= 10-78 tons 
•388-10*8 „ 



•884-10*4 m 

•388-10*7 m 

-388-1100 „ 

881-11-08 ^ 

•880-11-08 „ 

•888-1110 w 

•888-11-18 „ 

•887- UN „ 

•888-1118 n 

•885-11*8 „ 

•384- 11*5 N 

•388-11*8 „ 

388-1181 w 

•881-11-84 m 

•380-11-87 w 

•878-11-48 M 

•878- 11-48 M 

•877 -11-48 „ 

•878-11*48 w 

•873-U-58 „ 

•874-11-55 * 

•378-11-56 m 

•872-11*1 „ 

•871-11*4 N 

•370-11*7 n 

•368-11-70 „ 

•368-11-74 „ 

•367-11-77 M 

•368-11*8 w 

•365-11-84 „ 

.-364-11-87 „ 

•888-11*0 „ 

•862-11*4 „ 

•861-11*7 „ 

•360-18*0 „ 



COPPER CRUSHERS 

(-aso* dtaoMtar. sad 'so©* Icaftb). 



•487 



•402 
•481 



•488 
•488 
•487 



•483 
-488 
-481 



•477 

•478 

•473 

•474 

•473- 11*0 W4M 

•472-1133 „ 

•471-11*7 „ 

•470-18*0 ., 

•468-18*8 „ 
'468-18*7 M . 
-467-13*0 „ 



•465-13*0 w 

•464-18-75 „ 

•463-14*0, w 

•488- U*5 w 

•461-14-50 „ 

•488-14*75 , 

•458-16*0 w 

•458-15*5 M 

•457-15-50 w 

•456-15-75 „ 

•455-1806- m 

•454-16*0 » 

•453-16-40 „ 



^458-17*8 . 



•44*-17*0toas 

-448-17-40 „ 

•447-17*0 „ 

•446-17*6 „ 

-445-18*0 h 

'444- 18-80 „ 

•448-18-40 „ 

442-18*0 „ 

•441-18*0 w 

440-18*0 M 

6-18-17 „ 

8-18*8 w 

•487-18-50 M 

488-18*7 „ 

•485 -18-83 M 



-488-8017 



•431-80-50 „ 
430-80-67 M 



-488-81*0 „ 

487-3117 n 

-488-81-S3 M 

•485-81-58 „ 

484-81*7 » 

488-21-88 „ 

1-22*0 . 

421-22-14 » 

•480-28*3 . 

-418-22*48 „ 

-418-88-58 » 

•417-22-78 „ 

•416-88-88 M 

•413-83-00 „ 

•414-2314 n 

•413-83*8 „ 

•418-88-48 „ 

•411-23-58 „ 

•440-83-78 w 



•408-84-00 w 
•407-8414 „ 



•488-84-48 
•484-84-58 



•461-28*0 

•488-88-18 



-388— 85*5 tons 
-898-25 37 „ 
•387-85-50 „ 
*88-25*» „ 
•885-85-75 „ 
•384-85*7 M 



•302-24-12 M 

•391-26-25 m 

•880-88-87 „ 

■880-26*0 „ 



•887-26-75 N 

•386-88-89 „ 

•385-87*0 n 

•384-8719 M 

•368-87*5 n 

388-27-37 M 

•381-87-50 w 

•380-87*8 \ 

.•878—87*75 „ 

•378-87*7 „ 

•879-88*0 w 

-876-28-12 w 

*75-88*8 „ 

•374-88*4 » 

•878-88-45 m 

•372-88-56 „ 

•871-88*7 „ 

•870-28-78 M 



•868-88*0 
•867-2012 



-365-28-84 
•364-28 45 



-362-88*7 „ 
-861-28-78 „ 
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SPORTING GTTNS Am) GUNPOWDERS. 



Tempentare Length, 
of Leed. Inch. 

30°Fahr. '464 

40° „ -4C25 

50° '461 



Temperature Length, 
of Lead. Inch. 



eo°Fahr. 
70° „ 
80° 



'4305 



process as nearly as we could do so. By meant of hydraulic 
apparatus, specially made for the purpose, the weight was gradually 
lowered on to the lead or copper cylinder, and then lifted off again in 
a fraction of a second; ana to this we attribute the satisfactory 
nature of the records that we hare recently been able to publish. 

It may be as well to mention that hardened lead varies, according 
as it contains more or less of alloy, and so a different scale would be 
required for each variation in hardness. We use ordinary nnhardened 
lead (the specific gravity of which, as used for bullets in the Proof 
House, is 11 '862). If harder lead be used, the crushing of the 
cylinder would be rather less than that stated In our scale. And the 
leads should not be measured until they are cold, as the metal 
developes heat by^ the pressure, and the lead gives higher readings as 
its temperature rises, and hardened metal vanes more than soft lead. 
Mr. Griffith recently gave us the following records of differences in 
length of some hardened crusher-leads when the pressure remained 
equal: 

Temperature Length* 
of Lead. Inch. 

90°Fahr -456 

100° , '4585 

110° -4M 

This may not make much difference to our ordinary climate, but if 
the leads are used in tropical or very cold climates, it may be necessary 
to make corrections, according to the temperature the leads cool down 
to ; as with the same pressures, at temperatures varying from 40° 
to 90°, the readings would vary about 8 per cent., so that a record 
indicating 8 tons at the one temperature would be about Si tons at 
the other. 

We have, of late, adopted the praotice of giving the pressures in 
tons and fractions of tons, instead of pounds, as formerly. It seemed 
to us much more easy to compare 2 tons, 2*25 tons. 2*75 tons, and so 
on, than to comprehend the difference between 4480, 5040, and 6160 
pounds : while such fine distinctions as a few pounds more or less are 
practically useless, and are ant to lead people to imagine that there is 
an extremeness of accuracy m the recorcw which cannot really exist 
in praotice. And German readers can make a ready comparison with 
then* own records by taking one ton as the equivalent for 150 atmos- 
pheres* In this way we have found some German records come very 
close to our own. 

For the information of those of our readers who are less acquainted 
with the subject than Major Thiel, we may add that special crusher- 
gauges are required for different kinds oi guns. Thus, for smooth* 
bores, we have crusher-gauges of 4, 8, 12, 16, and 20 gauge ; but if. 
as occasionally happens, correspondents ask us to test cartridges of 
larger, smaller, or intermediate bores, that they think are possibly 
dangerous to the guns they possess, we are unable to comply 
with their requests; because to do so would necessitate the 
construction of special apparatus, which might probably cost 
us more than the value of their guns. In like manner we 
cannot generally undertake the testing of rifle cartridges; for not 
only is a different apparatus requisite for each difference in gauge, but 
also for every variation in the rifling. A 12-bore apparatus for shot 
guns will give no idea of the pressure in a 12-bore rifle ; neither will a 
'460 crusher-gauge, made for the Martini-Henry, give a correct 
representation of the pressure in a '450 Express, or any other rifle 
that differs in rate of twist, shape of grooves, width of lands, or other 
conditions which add to or diminish the resistance to movement in 
the projectile, and consequently affect the development of force In 
the powder. In short, the conformation of the crusher-gauge 
apparatus requires to be internally the counterpart of the gun that it 



win be likely to necessitate mater care and attention on their own 
behalf, or on the part of the persons they employ to load their 
cartridges. It is also desirable to avoid, in ordinary or light 12-bores, 
the long cartridges made for use in heavy pigeon guns, as these 
cartridges contain considerably larger charges of powder and shot 
than are employed for ordinary game shooting. 

In particulars published with respect to the pressure of powder- 
gases in the gunbarrel, the records that have ordinarily been given 
have had reference only to the amount of strain produced by charges 
in most general use — such as 8drs. of black powder in 12-bore guns, 
or the equivalent charges of nitro powders. It seemed desirable, how- 
ever, to ascertain the probable effect of using, either by accident or 
design, some increased charges of powder—not only such as might 
be employed in ordinary cartridge cases, but also in those of greater 
length. We therefore carried out some experiments with charges 
increasing gradually from Sdrs. to rather over 4drs., by adding lOgrs. 
at each gradation with black powder ; or 6grs. with such of the nitro- 
compounds which are about half the weight of black powder ; and 
smaller amounts with those nitros which have a less quantity for 
their ordinary charges. The load of shot used throughout these 
experiments was lgos. of No. 6 for the 12-bore, los. for the 16-bore, 
and los.' for the 20-bore. The wads were, first, a thin card on the 
powder, then a fin. soft felt, next a grey cloth wad, followed bv the 
shot, and another thin card over the shot ; 2}in. oases were used for 
the first two charges, and 2}in oases for the next two, except with the 
German powders (Walsrode and Yon Fdrster), for which the long 
cartridges were not required, as the 2}in. cases were large enough to hold 
the whole of the respective charges. 

That the risks alluded to are not imaginary is obvious from the fact 
that guns have been burst, and persons have been more or lees 
seriously injured, through inexperienced loaders making use of 
measures intended for black powder when they have been engaged in 



12-bore), when filled with black powder, can likewise be used for the 
equivalent charge of all nitro powders. Such, however, is not the 
case, as will be seen by the following letter from New Zealand, with 
the editorial comment, published in the Field of Nov. 10, 1894 : 

Sib,— With much interest I have read your article on " Nitro Powders " 
in the Field of Aug. 4, which has just arrived here (New Zealand), and 
which records the pressure in the barrels made by the different powders. 

Some four months ago I got some cartridges from a firm of ironmongers 
in 'Wellington, loaded with Walsrode, and the first one I fired burst the 
cartridge chamber of the left-hand barrel of my gun, and carried away with 
it all the muscle, Ac., in the ball of my left thumb, also smanhing the bone. 
The cartridges were loaded with 8drs., by measure, of Walsrode, and the 
' »us. The gun was a good one, 

Sohultse, E.C., 

. i inform me that no directions 

ss to loading were sent with the powder, consequently they loaded the 
cartridges just as they would have done with ordinary black. Several 
other guns were also burst ; but I appear to he the only man injured, and 
that was owing to my habit of holding my left hand right under the 
cartridge chamber; and all the guns have burst there. 

It is, I think, most culpable negligence to send powder out to this colony 
(or anywhere) without directions on the canister as to its strength and the 
quantity to put in cartridges. H B> Hoorsn. 

Waipukuran, Hawke's Bay, New Zealand, Oct 1. 

[We have frequently pointed out the danger which may result with some 
of the nitro powders if they are loaded by the ordinary "8dr. mes " 
as used for black powder. This measure will contain more than 60 



pressure in the barrel must have been enormous. 

and I have fired hundreds of cartridges in her, 

8.8. , and black powder, and never had any accident. 

The firm I procured these cartridges from 



is intended to represent, but supplemented: externally by such and greatly in excess of any charge used : 
mechanism as is requisite tor taking the records.— Ed.] produced a pr es su re of 5 tons. As to the 
without instructions as to loading, that ii 



excess of any charge useo' in our trials, in which only 87grs. 
" powder being sent out in canisters 



NITB0 P0WDEBS AND THEIR PRESSURES IN 
GUVBABUI*. 

(*Mss,18M: Yd. 84, pp. 174, 290, 9»,8M 9 387. 889,378, 41ft s ss summarised 
for the Sural Almanac of 1896.) 

Many reports of trials of gunpowders have been published from time 
to time, but circumstances not unfreauentJv arise which serve to show 
that further investigation is desirable. Sometimes, for instance, a 
careless loader will put into a cartridge a much larger charge of nitro 
powder than its makers ever intended to be used; and a damaged 
gun, if no more serious acciden t , may be the result. And the effects 
of such an over-charge may possibly be more serious with some 
explosives than it would be with others* It is well, therefore, that 
sportsmen, if they think of making a change from the powder they 
have hitherto been in the habit of using in their guns, should have an 
importunity of knowing whether the explosive they propose to adopt 



of Walsrode, or nearly double the charge that ought to be used in a 1 
reatly in excess of any charge usee* ' 
Mure of 5 tons. Astoth 

rtlons as to loading, that is'contrary to our experience. We 

have before us the printed " Instructions ss to Loading'' which are attached 
to an old canister in our possession; and, among them, it is said that " The 
Walsrode powder does not occupy so much space as any other nitro. . • . 
The proper charge for gauge 12 is SOgrs. of Walsrode. ' Then follow par- 
ticulars as to the best method of loading, with an illustration lepieseiiTlwg 
a oartriPge loaded and wadded as recommended .—En.] 

The nitro powders vary considerably in strength and density \ and 
there is great difference in the weight of equal measures of the 
various kinds of powders. Even black powders differ considerably, 
though not so widely as nitro powders. Some time ago we weighed 
samples of about a dozen black powders by different makers, and we 
found that a measure which would only contain Sdrs. of one sample 
of black powder, would hold about 10 per cent, more (by weight) of 
another sample that was very similar in sise of grain, but was denser 
and harder. Loaders of cartridges too often overlook the fact that 
the " dram " is, strictly speaking, a weight, and not a measure, as it 
is the 16th part of an avoirdupois ounce, or the 866th part of a pound 
of 7000 grains. But even the most ignorant of loaders would not be 



EXPERIMENTS ON THE flTEBNGTH OF OUNPOWDEBS. 



99 



Grains. 

Walarode 58 

VonFtfrster 28 



likely to say that he had put an " ounoe " of powder in a cartridge, 
if he had happened to charge it by means of a measure made to 
contain an onnoe of shot ; yet many persons say their cartridges are 
loaded with so many " drams " of nitro powder, although the charge 
contained therein may not weigh half as many drams as they state. 

The extent to which nitro powders vary in. weight, as compared 
with one another and with black powders, will be seen from the 
following figures, which show the respective number of grains of 
each contained in the same measure. This measure held 3drs. (or 
82grs.) of Curtis k Harvey's No. 4 T.S. powder, slightly shaken down, 
but without pressing. 

„ . Grains. I Grains. 

C. AH. No. 4 88 8.S 38 

Schultze 42 Amberite 40 

B.C. 42 |Cooppal 43 

The nitro powders, moreover, are apt to vary in weight, in different 
issues, to a greater extent than do black powder samples of the same 
brand ; and some of the nitro powders are much more compressible 
than others. For instance, of the Yon Forster powder (whereof 
28gns. sufficed to fill the ddrs. measure when slightly shaken down), 
probably half as much again would go into the measure if it were 
much shaken or pressed. Again, the Sdrs. measure, if filled with 
Walarode powder, would contain about doable the charge that ought 
to be used ; and such a charge would produce greater strain in the 
barrel than would result from firing a double charge of black powder. 
It is not very surprising, therefore, that such disastrous effects should 
result as were mentioned in Mr. Hooper's letter from New Zealand ; 
for the strain produced in the gun would much exceed that by which 
it had been tested in the official proof. In some 12 bore cartridges, 
one of which burst a gun in England in 1893, about 56grs. or 
Walarode powder were found, ana the pressure indicated in our 
crusher-gauge was between 8 and 9 tons, or about double the pressure 
given by the proof-charge for 12-bore guns. By a curious 
coincidence, these cartridges, like those in New Zealand, were 
supplied by a firm of ironmongers ; and the person who loaded them 
was a youth of about fifteen. 

What the pressures are by which guns are tested in the Proof 
Houses may be seen by the following figures, showing the results we 
obtained in six successive rounds with the charges and proof powder 
prescribed by law for 12-bore, 16-bore, and 2Q-bore guns. This proof 
powder, be it observed, does not give nearly so high a strain as would 
be given by a similar quantity of ordinary black gunpowder used for 
sporting purposes. 



Proof Charges. 



Tons per square inch. 



Averages. 



12-bore— ttdrs. and l«os 4*02 4-04 4*10 4*16 418 4*20 = 412 

' 16-bore— rfdrs. and l$os 3*94 4*00 4*04 4*10 4-10 420 = 4-08 

20-bore-Mr*. and 1 Job 3*94 4*12 4*16 4*32 440 446 = 4*23 

Here it will be seen that, although there was a difference between 
the first two proof -charges of a dram of powder and one-third of an 
ounce of shot, the strain in the 16-gamje was practically the same as 
in that of the larger bore ; and with a further reduction of charge in 
the 20-bore, the strain in the barrel increased but slightly. It will be 
• found, however, by the records hereafter given, that there was a 
much wider difference with some of the sporting powders. In certain 
instances the pressures considerably exceeded those of the proof- 
charges. Those records which equal or exceed the low pressures of 
the proof •charge (say four tons) we indicate below by printing them 
in blacker type. This amount of strain is about double the average 
of the p le a su res given by the whole of the powders tested in our 
experiments with the normal charge of 8drs. of Slack (or the equivalent 
charge of nitre-powders) with l|os. of No. 6 shot in the 12-bore gun. 
This average was just about two tons per square inch. 

Our trials commenced in the 12-bore with the charge most generally 
adopted for that gauge, via., Sdrs. of powder and l{os t of shot; ana 
the powder was gradually increased up to 4drs., which is the limit 
allowed to 12-bore pigeon guns. But pigeon guns are loaded with 
l$os. o* shot, whereas, in our testa, l|os. was retained throughout in 
tins bore ; and. consequently, the strain in the barrel with our trials 
may be considered to be somewhat lower than those likely to be 
produced by the full pigeon-charge. These experiments, rising by 
gradations from Sdrs. to 4drs v were with black powder, of which two 
kinds were used, vis.. Curtis and Harvey's No. 4 T.8. (treble 
strong), and the same nrm's No. 2 T.S., which many sportsmen prefer 
to employ in the second barrel when they have a smokeless powder in 
the first. 

With the nitro-compounds the charges varied considerably. Of the 
older kinds, such as Sohultse and E.C., the charge used was about 
one-half the weight of black powder % . and of the newer German 
varieties (Walarode and Yon Forster powders), the charge was one- 
third the weight of black, or as nearly so as was convenient. In the 



16-bore, the shot used throughout was los. i the powder charges 
commenced with 2fdrs., and rose by somewhat similar gradations to 
SJdrs. With the 20-bore, the shot charge was {oz., and the powder 
increased gradually from 2^drs. to 8drs. The proportions of the 
nitro charges were of a similar character, although not absolutely 
exact, as they were all weighed in even grains; out. where prac- 
ticable, the exact proportions of 1, 1£, and 8 were followed. Thus, 
in the oase of the 20-bore. where the German nitros had 22grs., 
English nitros had 88grs, ana black powders 66grs ; while the grada- 
tions of increase were respectively 2grs., 8grs, and 6prs. The oom- 
Skrative ra+es of increase m the three bores is shown m the following 
bl 



able: 

Black Powdbm : 
Normal < 
lsti 
2nd 
3rd 



12-Bore. 

8S)grs., or Sdrs. 

9flgn., or S4drs. 
lOsgrs*, or Slurs, 
llggrs., or idrs. 



16-Bore. 
... 74grs., or 2|drs. 
... 82grs., or Mrs. 
... 90grs., e* Skin. 
... 90gm., or Sgdrs. 



20-Bore. 

.. 72gr«., or 2 
.. 79gra., or J 
.. 84grs.,or 



Here, the actual weight in " grains " is given, and the number of 
" drams " is also stated approximately. The whole of the charges 
were weighed, and it was not only desirable to keep the gradations 
exact, but also to adopt such ratea of increase as would enable the 
number of grains to be divided, as nearly as possible, without 
resorting to f) actions of a grain ; so that about one-half the weight 
of black powder could be used with some of the nitro-oompounds, and 
one-third the weight with others. Consequently the nitro charges 
adopted were as follows : 

Schvltsb avd othxbs. 12-Bore. 16-Bou. • 20-Bore. 

Normal charge 42fcrs. 37grs. 33grs. 

1st increase, to 47grs. 41grs 8flfcrs. 

2nd „ 5fl£rs. 45grs 89gis. 

3rd „ „ S7grs 49grs. 42gr». 

Walsbobb avd Vox Fobstkb : 

Normal charge 28gxs. 24grs 22jgrs. 

1st increase, to 31grs. 27gn gjgrs. 

2nd „ , 84grs SOgrs. 26grs. 

8rd „ , 87grs. 83grs. SSgrs. 

The full details of the respective trials were stated in reports pub- 
lished in the Fields for Aug. 4, 18, and 26, 1894 j but we here gire 
oolv a concise summary of the results, showing the average pressures 
exhibited in the six rounds fired from each of the three bores. It 
will be observed, in fhe preceding tables of powder charges, that the 
normal charge for the 12-bore {i.e., 8drs. of black powder, or its nitro 
equivalent) is nearly identical m quantity with the " first increase " 
in the 16-bore, or the *' third increase " in the 20-bore. Accordingly, 
in the next table, we indicate these charges by placing an asterisk (•) 
before them, so that the reader may be able to see at a glance how 
much more strain is produced in the barrel when the same oharge of 
powder is used in a smaller bore. 

Pressures in Tons per square inch. 
BLACK POWDEB& 12-Bore. 16-Bore. 20-Bore. 

C. AH. No. 4, normal oharge *2-2S 2-44 2-00 

„ „ 1st Increase 2*80 •2-89 8-04 

, , 2nd 8-12 3-26 3"27 

8rd 8-48 8-72 •8-83 



16-Bore. 

8-71 
■ W4 
1Q 



20-Bore. 
8*70 



8-80 Z.'Z W4 ..'.■.'.'.".' 4'17 

m ::::::::: 88 :::::::::4« 



12-Bore. 

C. & H. No. 2, normal oharge *SU8 

„ „ 1st increase 3*80 

ti •» J}d ,» 

,, t, 8td M 

It is curious to see how differently the same powders occasionally 
behave when there is an alteration in the charge in the same barrel. 
With No. 2 black, as shown above, the first increase in the 20-bore 
raised the strain considerably : but with the second increase of the 
powder the strain slightly diminished i and, although with the third 
increase of powder there was an addition to the pressure, it" was 
considerably less than was exhibited in the larger bores. It must be 
remembered, too, that these records were not the results merely of 
single rounds, but are averages of six successive rounds* Possibly, 
however, these differences may be due to atmospheric differences, the 
trials not faAfag place on the same day. 

With the nitro-oompounds, however, the pressures were always 
highest in the 20-bore. A few of them were very high— *ar e xc eed in g 
the proof charge j but others were below the pressures given by 
No. 4 black powder, stated above, and considerably below No. 2, as 
will be seen by the following figures : 



i NITRO-COMPOUNDS. 
8ohvltsb, normal charge 


12-Bore. 
*1*65 .... 


16-Bore. 

2-20 .... 

*2'78 .... 

... . 3-02 .... 

3-16 .... 


20-Bore. 

2*40 




2-29 .... 


3-38 


; 2nd „ 

; »» 8rd „ 


2-30 .... 

2-46 /... 


..... •8-31 



40 
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Coojtjx, normal ohscge . 

20-Bore. 

8-53 

371 

4*50 

•417 

needless £ or us to Attempt to increase the eloquence of the 
above Week-looking figures; bat me mev conclude by adding that 
with a farther diminution in the sise of bare, there probably would 
be a still greater increase of strain in the barrel. . 

With all the above powders, both black and nitro (except Walsrode), 
the cartridge cases were alike, via., Ele/s best quality, green. Some 
eases for Walsrode were ako by the same makers, but were specially 
made for this powder, and have a base of different shNpe from that in 
Eley's ordinary cases. The Walsrode powder was likewise tested in 
tome Belgian oases, specially made for this explosive by Baohmann, 
of Brussels. With these oases the pressures were mnoh below those 
given in the English cases, as will be seen by comparing the 
following records with those given above : 

Id-Bore. 16-Bore. 20-Bore. 

Walsbopb (in Baehmann cases), normal charge ...*T88 1*85 2*24 

1st increase 1-78 'MO *78 

2nd 2-04 -2*55 2*85 

„ „ fed „ ...... 2-85 8*10 •8-20 

These Belgian cases likewise reduced the strain with same of .the 
other powders that gave high pressures; for instance, the normal 
charge of 8.8. , which gave an Average strain of 8*25 tons in the 
12-bore, as shown in the pre vie — table, averaged only 1*81 tons in the 
Baehmann cases? bat we had not a sufficient supply of them toextend 
the experiments. 

With the Yon Forster powder, German cartridge cases, specially 
supplied bjr Heir Von Forster, were need, end the pressures recorded 
were surprisingly low. In the 12-bore, the normal chaipe was tried, 
and the three subsequent increases, bat the pressures with each were 
under 1 ton ; and the same occurred in the 16-hore. In the 20-bore, 
the pressures with the normal charge and the first increase were 
under 1 ton; with the second increase, the pressure rose to 1*92 tons; 
and with the third i n c re as o it was 8*20 tons. 

These low pressures, with the foreign cartridge cases, were 
attended with some reduction of speed in the shot, as compared with 
the velocities recorded by the same charges in the English eases ; but 
the difference of velocities was not at all commensurate with the 
difference of strain in the barrel, as will be seen by the following 
comparative table of velocities and pressures, as recorded with the 
normal charge of each. The velocities here given are the averages of 
«x rounds, ae taken by chronograph, in a range of 5 yards ; con- 
sequently they are several hundred feet higher than those taken in a 
range of 40 yards, and approximate closely to the speed with which 
the shot leaves the nmssle of the gun. 



Black Powdxbs: 
C. AH. No.4T.8.. . . 
C. AH. No.2T.fl.... 



BjC 

8.8 

Amberite 

w3ZSode(E\ej) 

VoufI 



12-Bore. 



Telocity. Strain, 

Ft. sec. Tons. 

1W7 ... W8 

1251 ... 8-88 



1206 ... W6 

lift* ... It* 

1188 ... 3-25 

1080 ... 2*03 

1281 ... 1*88 

1177 ... 8-12 

1019 M . 1-48 

1114 ... V00» 



16-Bonz. 



Velocity. 
Ft. sec 

1228 .. 

1288 



1216 
1207 
1169 
1211 
1240 
1182 
864 
1046 



Strain. 
Tons. 

2-44 

871 



2*20 
2-17 
818 
278 
844 
2-17 
1-22 
1-00* 



20-Bonx- 



Velocity. Strain. 

Ft. sec Tons. 
1185 ... 2-90 
1224 ... 870 



1048 ... 2-49 

1084 ... 2-81 

1197 ... 8-47 

1047 ... 8-68 

1146 ... 3-92 

1098 ... 3-58 

961 ... 170 

904 ... 1-00* 



The above veloci lies , and the amount of strain in the 1 
all taken with practically equal charges, via., the nan w 

described above ; and it will be seen that the nmssle velocities varied 
considerably in the different gauges ; and there was a great reduction 
of speed with some of the mtros, notwithstanding the high pressure in 
the barrel. Subsequently we tried some experiments with the same 
explosives at a forty yards range, and varied the charges of powder so 
as to produce as nearly as possible a uniform velocity. The records 
of these experiments are given in the next article. 



BTANDAXD RECORDS WITH IS, 16, AND 
90-BQB1 CFUSB. 



' All under one ton. 



(Fields, 1804 ; vol. 84, pp. 488, 666, 746.) 

W» have endeavoured to cotrvev to our readers, in a prev i ous article, 
some knowledge of the peoufisnties of behaviour of different fsiiorsas 
of tpartang gunpowders, when tested under similar conditions. The 
results of these tests went to show that nearlv every nifcro powder has 
special characteristics of its own. Some of them did not raise the 
pressure inordinately with the increased charges ; while with others 
the amount of strain was excessive, more especially in the smaller 
bores. We need hardly 'say that out employment of these large 
charges was not for the purpose of suggesting their adoption, but for 
the v e ry op p osite. We think the use or excessive charges is a mistake, 
even when the powders are of a mild character; and with none 
expjoeif es such excesses may be dissetroms. 

Our present purpose is of » different nature ; but for this a 
" datum tin* " is rexuisite. One frequently hears people amy, with 
respect to their favourite powder, that " it sends the shot up to the 
game much quicker than any other powder.*" On such matters, the 
records of the Chronograph are better evidence than the vague im- 
pressions produced by finon; off a gun. The mind is apt to be influ- 
enced by the sensations which result from the pulHng of the trigger 
the difference of *' kick/' the greater or less amount of smoke, and 
so on ; but a chronograph has no eyes for smoke, and a machine-rest, 
for registeiin*recou, has no nerves, and dees not suffer from " gun- 
headache.'' • Each performs its duty with most provoking regularity 

especially when the teachings are m conflict with pre-existing 
impreeroos, based wholly on suimise. 

Mr. John Rigby was the first, as far as we are aware, to call 
attention to the time taken, with charges in general use, for the shot 
to traverse the distance of 40 yards ; and he said, in a letter to the 
Field, about fifteen years ago, that the time for a good 12-bore. with 
3$drs. of powder and Ho*, of No. 6 shot, was about one-seventh of a 
second, or at the rate of 840ft. per second. With the improvements 
m cartridges and wads that have been effected since that oar, similar 
results may now be produced by rather smaller quantities of powder ; 
and in our present expeiimenls we have taken a velocity (860ft.), 
which olosely resembles Mr. Bigby > s,aithe " standard " of comparison 
between the various explosives. 

These velocities, it should be understood, do not loijineunt the 
actual epeed with whioh the shot leaves the nmssle of the gun, nor 
that with winch the shot strikes the bird ; but they indicate the 
average speed for the whole distance, and t consequently, if severe! 
kinds of powder give the same mean velocity for 40 yards, the shot 
wouH take equal time to traverse the space between gun and target. 
Hence it follows that one charge would not be any nuniswr then Ae 
rest in " getting up to game M at 40 yards from the gun. 

The mean velocities far 6 yards, as published in the pr evio u s article, 

de velocity of the 
_. . « - . per second; while 

the actual velocity at the end of forty yards would probably be about 
600 f.s. with the fastest pellets of the charge, and rather lev with 
lellete which had undergone most retardation in fawning 
_ i the atmosphere. 

In order to obtain the datum line above alluded to (060 f.s.), we 
made some experiments with the respective powders, for the purpose 
of aeeertaming what charges would give this mean velocity ; and we 
increased or decreased the quanthy of powder (the shot-charge 
remaining unaltered) until we obtained an average olosely approxi- 
mating to the standard of 060 f.s. 

With Sdrs. of G. & H. No. 4 that standard was slightly lurpsessd ? 
and in order to obtain a similar result with No. 2 powder, we had to 
reduce the ohaxge to 70grs. t or little more than Hdrs. ; yet this 
greatly-reduced charge gave identically the same average for the six 
rounds as OSgrs. of Ho. 4. Three records (vis., for velocity, recoil, 
and pattern) were taken from the same round in each instance t but 
it will be esen that there are some diffsrenoes of recoil and pattern 
even when the velocities are identicals mud for euah dxfferenose^we 
think that variations of strength in the caps must be mainly 



give a much doner representation of the nmssle velocity of the 
respective charges ; and they average about 1200ft. j 
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responsible. The average pressures, in tons per square inch, are 
stated at the end of the other records; these could not be taken 
simultaneously with the other three. The gun need was a 71b. 
12-bore, the choked barrel only being employed. We prefer to use 
the chokebore, as the fluctuations in pattern are more readily 
observed. 

Velocity, Recoil, and Pattskb (taken simultaneously). 

Averages. Strain. 
839 843 854 858 850 860= 852ft sec ^ 
35* 34'7 34'6 3S'o 34 5 34' 5= 34 8 ft. lb. V2*37tons. 
120 171 187 163 166 174= 164 patt. ) 

848 851 851 853 854 857=852ftsea') 
Zt'2 3<r8 31's 3fo jrt 3fo=s3fift.lb. >>3*03tons. 
180 188 160 176 165 175=174 pattj 



No. 4 Black : (Velocity 

(82grs. uad< Recoil ... 
Ijoz.) (Pattern. 

No. 2 Black : (-Velocity 
TOgrs., nnd< Recoil ... 
laos.) (Pattern. 



A difference of only 9 f .s. in velocity, in six successive rounds, is an 
excellent record ; and a rednction of more than 10 per cent, of recoil, 
without any diminution of velocity, tells much in favour of 70grs. or 
No. 2, as compared with 82grs. of No. 4. The pattern, too, is a little 
larger than with No. 4 ; but the strain in the barrel still remained 
rather high, though reduced below what it had been with the full 
charge. 

With the nitro powders, as will be found in the following par- 
ticulars, we had to make various changes from the normal loads, in 
order to reach the datum-level of 850 f.s. velocity. The nitro 
powders were not all of exactly the same issue as those tried in the 
former experiments, as we were asked to test more recent issues of 
several of them. We likewise received some new Eley 12-bore 
cartridge oases, especially made for Walsrode powder. They have a 
conical or cupped base, similar to that in some foreign cartridge oases, 
and we believe some change is also made in the caps. With this new 
case the Walsrode powder gives a much lower strain than it did in 

evious English cases, though the pressure is not yet so low as in 



The following records include the results shown by these new 
issues ; and it will be observed that in some instances the charges are 
higher, and in others a little lower, than those employed in the 
previous experiments. Such alterations have been made in order to 
attain the datum-level before mentioned, as regards velocity. But if 
the charges are thus altered, the pressures likewise may be changed ; 
so we thought it best to test all again for strain in the barrel. The 
records of each powder are not printed in the order in which the 
rounds were fired, but in accordance with the amount of velocity 
registered ; and it will be observed that the highest velocity is not 
necessarily accompanied by the greatest recoil or the largest pattern, 
although they occasionally go together. The results, with the 
respective nitro-compounds, in the 12-bore gun, were as here stated : 

YsLOCiTT, Bbcoil, and Patrmt (taken simultaneously). 

Averages. Strain. 
Schultkb: (Telocity 839 840 850 855 861 862=851ft.sec.) 

(4Sgn.njid-{ Recoil ... 26'8 269 27-0 tf'o 28*7 28- 3= 276ft. lb. }» 1*93 tons. 
Iftos.) (Pattern. 182 213 215 190 197 221=203 patt. > 

E.C.: (Velocity 820 842 846 857 857 858»847ft.seo.) 

(46grB. and 4 Jfoof/ ... 266 »g-o 28*5 28*3 29*0 ao*5=j**j/U&. >1'54 tons. 
IfOx.) (Pattern. 202 118 180 212 219 191=187 patt ) 

8.a: (Velocity 788 851 853 854 855 855= 843ft. sec.) 

(41grs.and-<ft«aft ... 2 3' 6 280 278 27*9 27*0 28*1^ 27*1 fUb. > 2*33 tons. 
l 8 o*.) (Pattern. 148 179 210 200 191 189=186 patt. J 

Ambkbitb: (Velocity 817 839 850 857 858 890=852ft.sec.) 
(40grs. and < Recoil ... 24*2 26*2 26*0 2TS 26'8 3i'o=27'oft.lb. V 1*92 tons, 
ltox.) (Pattern. 214 174 180 183 206 195=192 patt. ) 

Cooffal: (Velocity 798 847 851 851 868 868=847ft.sec.) 
(45frs.and<Recoft ... 93-0 a6'6 2T7 28*0 28*0 3o'o-2T2ft.lb. >-l*58 tons, 
iftox.) (Pattern. 186 184 184 152 189 160=178patt. > 

W h£?°^L (velocity 843 851 853 855 856 861=8S3ft.sec» 

&-18&? '&i *&i 'ixl ft ft 1S£»ftS: f m1 -* 

^TUMmMutn (Velocity 842 849 850 858 854 857=851ffc.seo.) 
flCiySl I**** ••• *S'5 26'7 269 280 vf-o 28'o^27oft.lb. f- M0 tons, 
g*^'™ (Pattern 188 180 196 200 190 179=189 patt J 

VovFOasTKB (Velocity 807 820 843 846 858 847=844ft.sec.) 
(SSgrs. and <Recoil ... 2Vt 2*50 25'3 26*8 27'o 20' 0=26- 4ft. lb. > 1*15 tons. 
Ho*.) (Pattern 116 170 208 211 191 187=180 patt. j 

With the old special Eley case, and 28grs. of Walsrode, the strain 
in the barrel amounted to 8*12 tons ; with the new Eley case, and 
SSgrs. of the same powder, the strain was reduced to 1*98 tons : but 
the pressure in the Bachmann case, with the charge raised to 8ogrs., 
was still lower. 



THE 16-BOBE. 

m In obtaining records with the 16-bore gun, we followed a very 
similar course to that adopted for the 12-bore. We took as the 
standard of velocity 860 feet per second, in a range of 40 yards : and 
with the 12-bore the actual average (with six rounds each or the 
whole of the powders) amounted to 849 f.s. The average pattern 
made by the 12-bore, with l§oz. of No. 6 shot, was rather over 180 
pellets in the 30in. circle at 40 yards ; and, the 16-bore charge being 
one-ninth less, the corresponding standard of comparison would be 
160 for the smaller bore ; but the 16-bore was not so fully choked as 
the 12-bore, and the average pattern may be taken as about 150. 
The average recoil, with the whole of the 12-bore charges, was almost 
exactly 28 ft. lb.; and this, with a 71b. gun and Hoz. shot, is 
equivalent to a recoil velocity of 16 ft. sec. With a 16-bore gun and 
loz. of shot, the corresponding weight of the weapon would be 6^1b. ; . 
and this was the weight of the gun here used. With a gun of this 
weight and 16 f.s. recoil velocity the energy of recoil would be equal 
to 26 ft.lb. The average pressure per square inch, with the whole of 
the powder-charges used m the 12-bore, was just about 2 tons ; and 
this may be taken as a standard in comparing the strain in the 16-bore 
barrel. 

As was the case with the 12-bore experiments, we commenced 
proceedings by ascertaining how the black powders behaved. Gene- 
rally speaking, we expect these to be less affected by change of bore 
than is the case with the nitro-oompound explosives. Curiously 
enough, however, we found that, whereas No. 4 black, with 77grs. of 
powder and loz. of lead, gave in the 16-bore the same amount of 
velocity as 82grs. and l|oz. in the 12-bore (or, in other words, there 
was a reduction of rather more than one-sixth of a dram of powder), 
yet no similar reduction could be made with No. 2 blaok. To produce 
the standard velocity, it was requisite to employ 70grs. of No. 2— 
exactly the same charge as was used to impart equal velocity to l|oz. 
of shot in the 12-bore. This will be seen by comparing the following 
figures with those published above : 

Vklocttt, Bbcoil, and Pattern (taken simultaneously). 

Averages. Strain. 
No. 4 Black: (Velocity 845 849 850 851 851 858=850ft.sec.) 
(77grs. and! Recoil ... 30*0 30J 3<>'o j/'o j/*/ 3i's=3o'7ft.lb. > 2*90 tons, 
loz.) (Pattern. 130 141 135 150 145 138=140 patt ) 

No. 2 Black :( Velocity 845 849 851 853 854 854=851ft.sec.) 
(70grs. and < Recoil ... 30*5 29*9 29*8 30*0 30*0 3o'o=3o'oft.lb. > 3*49 tons, 
lot.) (.Pattern. 130 141 120 138 144 133=134 patt.) 

Nevertheless, with the (comparatively) larger charge of No. 2, the 
strain in the 16-bore barrel did not increase so much as it did with 
the reduced charge of No. 4. With the latter, the pressure rose 
24 per cent., as compared with the 12-bore j but with No. 2 it 
increased only 16 per cent. Now we proceed with the velocities, &c., 
of the nitro powders. 

Velocity, Bbcoil, and Pattebjt (taken simultaneously). 

Averages. Strain. 
867=851ft.sec.^ 
27*0 =2< m 7 ft.lb. V 2*10 tons. 
141=156 patt. ) 

890=840ft.secO 
as'o=24'8ft.lb. V2*01tons. 
155=151 patt. ) 

886=848ft.sec.*) 
27*o=26'ifuib. V3'18tons. 
148=154 patt, J 

871=855ft.sec.-) 
27-0=25- 4 ft. lb. > 2*73 tons. 
131 =149 patt.) 

872=853ft.secO 
28- 0=26' 3ft. lb. >> 2*25 tons. 
180=148 patt. ) 



Schttltzb: (-Velocity 846 847 848 849 850 

{SQgrs. andJ Recoil ... 25*1 25*0 25*3 2$*s *6'o 

oz.) (.Pattern. 158 138 147 178 173 

E.C.: (-Velocity 828 845 849 850 851 

i40grs. andJ Recoil ... 23*6 24*9 25*0 24'8 25*2 

os.) (.Pattern. 132 154 149 147 167 

8.S.: (-Velocity 830 832 844 851 865 

(SSgrs. and-t Recoil ... 25*0 25*5 2$'8 26*3 27*0 

loz.) (.Pattern. 161 168 150 155 143 

Annm: (-Velocity 845 848 850 851 865 

(37grs. and«< Recoil ... 24' 1 24'° 2fo 25*8 26*2 

loz.) (.Pattern. 157 176 150 147 133 

Cooppal: (-Velocity 847 849 849 850 850 

(40grs. and-? Recoil ... 25*6 2$'8 26-0 26-0 %6*i 

loz.) (.Pattern. 158 187 165 154 141 

WALSBons (Eley cases)— None obtainable. 

Walsrodb: ( 

Bachmann \ Velocity 843 849 850 851 854 

cases < Recoil ... 25*0 2S*o ««*« 25*1 25*6 

<34grs. and /Pattern. 158 139 154 150 143 

loz.) t 

Von FOrstbb (-Velocity 829 840 845 850 853 

(90grs. audi Recoil ... 23-0 22'6 23*4 24*0 23' 3 

loz.) (.Pattern. 140 144 150 156 143 



863=852ftsee.^ 
26'o=25'3ft.lb. V 2*11 tons. 
187=147 patt. ) 

868=848fksec-) 
24'5^23'sft.lb. > 1*18 tons. 
171=151 patt ) 



THE 20-BORE. 
One remarkable peculiarity in connection with the 20-bore is that, 
notwithstanding the reduction of the shot-charge, a much larger 
proportion of powder is necessary, in order to give as high a velocity 
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as is exhibited in the 12-bore with the ordinary charge of 3dn. and 
Ho*. 

In the experiments with the 12-bore, we took as the standard of 
Telocity 860 ft. see. that being the rate of speed given by 3drs. of 
Curtis and Harvey s No. 4 black powder ; and the charges of all the 
other powders were so arranged as to produce a similar velocity, the 
quantities of powder being varied, in experimental tests, until they 
gave as nearly as possible identical remits. In the 16-bore t the same 
standard was also taken. Now we give details of the trials of the 
20-bore ; and these will show how much more powder (comparatively 
speaking) was requisite to impart, in the small-bore guns, as high an 
amount of velocity as was given by the 12-bore. 

The following table will show what were the quantities of 
powder found necessary to give about 860 f.s. velocity in the three 
bores, the shot being, as before stated, lftos., los., and joz. 
respectively : 

12-bore. 16-bore. 20-bore. 

No. 4 Black 82grs. 77grs. 78grs. 

Ho. 2 , 70 , ... 

Schnltze 43 , 

B.C 46 

S.B 41 , 

Amberite 40 

Cooppal 45 „ 

Walarode (Eley case) 33 „ 

Ditto (Bachmann) 36 „ 

VonFfaster (German) ... 33 „ 



70 
38 
40 
38 
37 
40 

34 
30 



42 
43 
40 
85 
44 



35 



In several instances, it will be observed, the quantity of powder 
required in the 20-bore (to give an equal velocity) was much the same 
as was used in the 12-bore with £oz. more snot; and in the last 
instance the 20-bore charge was larger than that need for the 12-bore. 
Hence with such charges, in the narrow gauge, the strain in the barrel 
went up considerably. The recoil also is high for a 20-bore, as will 
be seen by the next table. The gun used was a full choke, weighing 
5flb., and it gave just about the same pattern as the 16-bore with ftcs. 
more shot, vis., an average of about 160 pellets in the 80in. circle. 
With a cylinder gun the same velocity would not have been obtained 
even with these charges, as much speed is lost when the shot is 
scattered. 

ViLocrrr, Bscojx, and Pattim (taken 

No. 4 Black :f Velocity 844 844 840 860 866 
(7%rs. and ^ Recoil ... jo'8 $ro 31*0 31'S ii'o 
gos.) (.Pattern. 163 100 177 115 106 

No. 2 Black .(-Velocity 840 845 850 855 857 
[68gn. and-] Recoil ... aS'o ap'o 28*8 aS-g 3*7 



'to 

ICHUL 



1.).. (.Pattern. 101 140 154 126 iti 

Schultu: (-Velocity 828 848 840 854 870 

(42gxs. and< Recoil ... aa'o 24*4 24*7 94' 2 a6*o 

*.) (.Pattern. 175 136 172 160 166 

E.C.: 



simultaneously). 

Averages. Strain. 

871=856ft.sec.*) 
3i*o=3r3fUb. >3*00tons. 

122=131 pattj 

863=852ft.seoO 
ao'j=a8-8ft.lb. >• 3*59 tons. 
161=138 patt.) 

872=854ftseo.) 



2S'o=24.sft.lb. }■ 2-45 tons. 



$ 



(-Velocity 831 836 842 862 867 860: 



^J^iSSis: IB 'U ® % ff 



B.8.: 



£ 



(-Velocity 834 845 850 851 855 



[40gm. and< Recoil ... 94*8 *$'o 2 $'3 25' i *S'S 
;.) (.Pattern. 140 151 153 HI 128 

Akbkbxtb: (-Velocity 840 851 858 855 867 



^T: 



161 patt. ) 

:851ft see,*) 
a4'8=24'7frib. V 2-70 tons. 
155=140 patt.) 

872=851ft.seo.') 
27'7=»S'6fUb. > 4*19 tons. 
150-145 patt. ) 

867*«856it.sec.*) 
a4 % os*a4'4ft.lb. 5- 2*87 tons. 
147=162 patt. ) 

860 s 844ft.seo.^) 
*6-os:a6'oft.lb. > 3-57 tons. 
138=141 patt. ) 



ta&< Recoil ... as'8 94' 5 24S a$ % 5 »T7 

) (.Pattern. 170 160 166 178 158 

Cooppal: (-Velocity 821 820 850 851 855 

(44grs. and-! Recoil ... 26-3 357 *J°* **'<> *&o 

Joz.) (.Pattern. 150 158 140 130 126 

Walsbom (Eley cases)— None obtainable. 

"WalsrodkY 

(Bachmann \ Velocity 850 851 851 853 854 

cases), < Recoil ... as's jj*7 *4'o 24' 4 *3'8 

SSgrs. and/ Pattern. 156 147 160 151 153 

io*. t 

VovFOasnaf 

( German \ Velocity 773 851 854 854 856 857«841ftscoo 

cases), < Recoil ... aoy 24' 1 a$'o 26' 1 26'g 

SSgrs. and/ Pattern. 148 130 148 147 141 

*>* V. 



855=852ft.sec') 
83'3^3'8/Ub. VS-SOtons. 
158=154 patt. ) 



94'3=*4'SfUb. V 2*54 tons. 
135=141 patt. ) 



GENERAL SUMMARY OF THE THREE BOBE8. 

In the next comparative table are summarised the reoords of 
velocity and pattern, recoil and strain in the barrel. The velocity 
remains pretty nearly constant in the three bores; the pattern 
diminishes with the reduction of the shot-charge, though there is not 
much difference between the 16-bore and 20-bore, for the reason 
previously stated. Considering that the shot-charge in the 16-bore is 
diminished by 11 per cent., and that of the 20-bore by 22<per cent., 
the recoil with these bores stands comparatively high; and with 
some powders the strain is nearly doubled. All the cartridge cases 
used were of Messrs. Eley's ordinary make, unless otherwise stated. 
We have included in this summary some new cases made by Messrs. 
Joyce. 



No. 4 Black : 
12-bore, 82gzs. : lgoz. ... 
16 • 77grs.:loi. ... 
20 a 78grs.:gbz. ... 


Velocity. 
852ft.seo. 
850 * 
856 • 


Pattern. 
... 164 .. 
... 140 ... 
... 131 ... 


Becoil. 
34*8 ft.lb. . 
307 » 
31*8 » 


Strain. 
.. 2*37 tons. 
.. 2*90 m 
.. 3-00 m 


No. 2 Black : 
12-bore, TQgrs. : ljoz. . . . 
16 • 70grs.:loz. ... 
20 » 66grs.:ioi. ... 


852 ftsec 

851 • 

852 » 


... 174 .. 
... 134 ... 
... 138 .. 


31'lft.lb. . 
80S) - 
28*8 » 


.. 3*03 tons. 
.. 3*49 - 
.. 3*59 » 


SCHULTZE : 

12-bore, 43grs.:lgoz.... 
16 » 38grs.:los. ... 
20 » 42grs.:|oi. ... 


851 ftsec. 

851 » 
854 » 


208 ... 

.'.'. 156 .. 
... 161 ... 


27*6 ftlb. . 

25*7 m 
24*5 n 


.. 1*93 tons. 
.. 2*10 * 
.. 2*45 * 


E.C. (with Eley's cases)- 
12-bore, 48grs.:l B oz.... 
16 „ 40grs.:loz. ... 
20 „ 43grs.:5oi. ... 


847 ftsec 
840 „ 
851 „ 


... 187 ... 
... 151 ... 
... 149 ... 


28*3 ftlb. . 
248 „ 
24-7 „ . 


.. 1*54 tons. 
.. 2*01 „ 
.. 2*70 „ 


B.C. (with Joyce's cases 
12-bore, 48grs. : lgoz. . . . 


: 
855 ftsec. 


... 188 ... 


292 ftlb. . 


. 1*21 tons. 


S.S. (with Eley's cases) : 
12-bore, 41grs. : lgoz. . . . 
16 „ 38grs. :loz s ... 
20 „ 40grs.:|oz. ... 


843fU»ec 
851 „ 


... 186 ... 
... 154 ... 
... 145 .. 


2Mft.lb. • 
26*1 ,, 
256 „ . 


.. 2*33 tons. 
.. 3*18 tons. 
.. 4-19 tons. 


SJ9. (with Joyce's oases) 
12-bore, 4S*jrs.:ltoz.... 


854 ft sec. 


... 195 ... 


28-1 fUb. . 


.. 2-31 tons. 


Axbbuts (with Eley's cases) : 
12-bore, 40grs.:lgos.... 852ftsec 
16 „ 37grs.:loz. ... 855 „ 
20 „ 35grs.:ioz. ... 856 „ 


... 192 ... 
... 149 ... 
... 162 ... 


27-0 fUb. . 
254 ,, . 
24-4 „ 


.. 1*92 tons. 
.. 2*73 tons. 
.. 2*87 tons. 


▲mbbbttb (with Joyoe's 
12-bore, 44gT8.:lsOS.... 


oases): 
856fUseo. 


... 190 ... 


28*4 fUb. . 


.. 1*29 tons. 


Cooppal : 
12bore,45g».:lBOz.... 
16 „ 40grs.:loz. ... 
20 „ 44grs.:goz. ... 


847 ftuwo. 
853 „ 
844 „ 


... 178 ... 
... 148 ... 
... 141 ... 


27*2 fUb. . 
26-3 * . 
260 „ 


.. 1*58 tons. 
.. 2*25 tons. 
.. 3*57 tons. 


Walsbodb (with Eley's 
12-bore, 28grs.:lios.... 
16 „ 24gra.:loz. ... 
20 „ 22grs.:loz. ... 


special cases, 


No. 1) : 


— 


.. 3-12 tons. 
. 217 „ 
. 3*56 „ 


•Walsrodb (with Eley's 
12-bore, SSgrs. :1boz.... 


special cases 
853 ft .sec 


, No. 2) : 
... 197 ... 


25-9 ftlb. . 


.. 1*93 tons. 


Walsbode (with Joyoe's cases) : 
12-bore, 3%t8.:1boz.... 849ftseo. 


... 205 ... 


26-1 ftlb. . 


.. 2*49 tons. 


Walsbodi (with Bachmann cases) : 
12-bore, 36grs.:ltoz.... 851 ftsec 
16 „ 34grs.:loz. ... 852 „ 
20 „ 33grs. : joz. ... 852 „ 


... 189 ... 
... 147 ... 
... 154 ... 


27*0 fUb. . 
25*3 „ . 
23*8 „ . 


.. 1*10 tons. 
. 211 „ 
.. 3-39 „ 


VowFobstbb: 
12-bore, SSgrs. : lgoz. . . . 
16 „ 80gxs.:loz. ... 
20 „ SSgrs. :goz. ... 


844ft.Bec. 
848 „ 
841 „ 


... 180 ... 
... 151 ... 
... 141 ... 


26*4 ftlb. . 
23*5 „ . 
«4'5 „ . 


. 1*15 tons. 
.. 118 „ 
. 2*54 ,, 



* We regret that owing to onr inability to obtain a supply of Eley's 
spedal No. 2 for 16 and 20 bores, we have not been able to complete the 
reoords. 

P.— T. 
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THE PRESSURE OF POWDER GASES IN GUNBARRELS. 



(Field, March 31, 1888 ; Vol. 71, p. 440.) 

OF THE MANY puzzling problems connected with guns, none have 
elicited more divergent experimental results than those relating 
to the pressure exerted in the barrel by sporting charges of powder 
and shot. Snch divergences naturally produce a confusing effect on 
the mind of the reader ; and we therefore propose, by a comparison 
of the work of different experimenters, to try and ascertain whether 
a certain amount of harmony may not be round among statements 
that seem to be greatly in conflict. And if , in so doing, we venture 
to point out what appears to us to be erroneous, we shall not do so 
in anything like a carping spirit ; for where men are honestly work- 
ing to arrive at right conclusions, and incurring much trouble and 
expense in their endeavours to obtain satisfactory results, it ill 
becomes spectators to indulge in mere fault-finding. Captious 
criticism cannot be of advantage to anyone ; whereas earnest efforts 
to reconcile apparent antagonisms may not improbably result in the 
discovery of where the truth really lies. 

The earliest investigations of this kind that we can call to mind 
were made by Messrs. John Hall and Sons, the well-known powder 
manufacturers, who, some ten years or more ago had a crusher- 
gauge constructed, which took one pressure at the breech by means 
of a copper disc ; and by experiments with this apparatus it was 
estimated that the force exerted by 8drs. of No. 6 powder amounted 
to about 24001b. per square inch, and that with No. 2 powder it 
rose to about 36001b. In 1878, at the time of the Field Gun Trial 
with Black and Schultse powders^ Mr Walsh carried out a number of 
— eriments with a strong spring balance, acted on by levers, 



he found that, bv dropping a weight of seven or eight pounds 
a distance of a foot, the records upon the machine were very similar 
to those produced by firing 3drs. of powder with lios. of shot— the 
actual weight required varying, of course, with the description of 
powder need. And even when a copper disc, instead of the spiral 
spring, received the blow of the falling weight, it was compressed 
to an extent closely corresponding with the effect produced by firing 
the charge of powder and shot. Much surprise resulted from the 
comparison of 81b. with 24001b. ; but it can scarcely be said that the 
public were greatly enlightened when the comparison was made. In 
recent day* somewhat similar effects appear to nave been reproduced, 
but they must be alluded to hereafter. 

Some five or six years since, experiments were carried out by Major 
McClintock, to ascertain the amount of force generated in military 
rifles. He took the pressure just in front of the cartridge case, bv 
means of a lead orusher-gauge ; and in a Snider-Enfield rifle, with 
2jdrs. of powder and the 480grs. bullet of *577 bore, he estimated the 
pressure at from 2 to 2£ tons per square inch ; while the Martini- 
Henry rifle, with about 8drs. of powder and the 480grs. bullet of 
'460-bore, gave a much higher pressure, which he estimated as 
equivalent to 4£ to 5 tons per square inch. Subsequently he made 
other experiments, in connection with the Birmingham Proof-House 
trial ; but, as these were mostly with large charges such as are used 
in proof, it is needless here to dwell upon them, except to state that 
where a 3drs. charge was fired with ljos. of shot in a 12-bore barrel 
(the powder being of the same kind as used in the Martini-Henry rifle, 
vis., K.F.G.* which is very similar to C. & H. No. 6), the pressure 
was estimated by Major McClintock at about 24401b., or rather over 
a ton to the square inch, and consequently only about one-fourth as 
high as in the '450 rifle barrel with the resistance of the long bullet. 

Mr. Walsh's experiments with lead cylinders made no pretence to 
record any pressure in pounds ; they merely showed the different 
visible effects produced by different kinds of powder. 

About two years since, Mr. R. W. S. Griffith, the manager of the 
Schultse Gunpowder Company's workB, carried out a very extensive 
series of experiments with different powders and various charges, 
the pressures being taken by means of lead crusher-gauges in 
barrels of 12-bore and 20- bore. A long article was published m our 
impression of Nov. 20, 1806 [here reprinted at page 29, et seg.], in- 
cluding detailed particulars and illustrations of the apparatus used, 
together with some of the results that had been obtained. Other 
records, which were made at the same period, have not yet been 
published, and we propose to insert them later on : but in the present 
article we shall notice only a few of the most salient features. Mr. 
Griffith's figures, as will hereafter be seen, are not so high as those of 
some other experimenters ; but this is evidently dne to the fact that, 
in framing his scale, he adopted the method of allowing a dead weight 
to remain upon the lead until the disc ceased to be reduced by the 
pressure ; whereas other experimenters have only allowed the weight 



to act for a very brief period, and a much heavier pressure was con- 
sequently required to produce an equal effect. This difference of 
procedure will suffice at once to explain some of the apparent 
discrepancies between the records of different scales. 

The experiments by Mr. Griffiths, above alluded to, are the only 
ones yet made known that afford a distinot idea of the relative 
amount of pressure produced by charges fired in 20-bores, as com- 
pared with those fired in 12-bores. His full records we will defer 
for the present, but we may here give the results of the same 
quantity of powder and shot being fired from the two barrels. 
How the strain of the various powders differs in both bores may be 
seen at a glance in the following table, which states not only the 
highest record of each, but also their percentage of variation from 
No. 6 grain. This percentage applies, in each instance, to the 
different powders in the same barrel ; and it will be observed that, 
while the quick-burning powders exert in the 12-bore a much higher 
pressure than the coarse fro. 6, this increase of force is intensified in 
the narrow gauge, where the percentage always rises higher than in 
the larger bore, except as regards Schultze— which powder, although 
increasing its strain in the small barrel, nevertheless, in consequence 
of the comparative slowness of its ignition, produces much less 
pressure in the 20-bore than either of the black powders named in the 
table. In both barrels the charge was the same, viz., 8drs. and loz. 

POWDIK. 12-BOBE. 20-BOBX* 

N0.6.T.S.... 1514. 2834. 

Difference from No. 6. Difference from No. 6. 

No. 4 1910, or increase of 26 p.c 4050, or increase of 48 p.c. 

No. 8 2440, „ 62 4922, „ 74 „ 

No. 2 8817, „ 119 6755, „ 138 „ 

Schultse ... 1770, „ 17 „ 2560, or decrease of 10 „ 

Mr Griffith is reticent as to the differences of pressure with 
nitro-compounds other than Schultze ; for, whatever information 
he may find it necessary to obtain for his own business purposes, 
the particulars he enables us to lay before our readers are merely 
such as go to show the differences of character that distinguish the 
two separate classes of explosives, without anything indicative of the 
rivalry that may be supposed to exist between competitors in the same 
class of manufacture. Fortunately, however, the public are not left 
altogether in the dark by this course of procedure j for, as we have 
hereafter to show, a somewhat similar set of experiments, though on a 
less extensive scale, has recently been carried out by Messrs Curtis and 
Harvey, who record the pressures given by several nitro-compounds, 
but include none of black powder other than of their own manufacture. 

It will doubtless be remembered that last summer (1887) Messrs. 
Curtis and Harvey brought out a pamphlet in which they gave the 
results of experiments carried out at their works at Hounslow. In 
the autumn of last year they likewise made further experiments, 
particulars of whioh are given in a second edition of their pamphlet. 
We shall make further allusion to these experiments later on, but here 
we may briefly mention that Messrs. Curtis and v Harvey's scale is 
numerically just about 2J times as high as Mr. Griffith's, though the 
relative proportions keep closely together. As was remarked in a 
notice of Messrs. Curtis and Harvey's pamphlet, in the Field in July 
last, " For the mere purpose of drawing conclusions as to the com- 
parative amount of pressure exhibited by different powders, it would 
matter little which of these scales were adopted, supposing that only 
one were in use ; but, both being in operation, they would conflict 
greatly if the figures obtained by the two methods were set forth 
without any explanation." To show how the two scales run together, 
we give a snort comparative table of highest pressures registered by 
the only powders tried in both sets of experiments ; and it may also be 
mentioned, as explanatory of the lower pressure with No. 6 in Mr. 
Griffith's experiments, that he used equal quantities of the two black 
powders, whereas Messrs. Curtis and Harvey used, of No. 6, 4grs. more 
than of No. 4, with the view of imparting equal velocity to the shot. 
As the last-mentioned firm had two sets of experiments with Schultse, 
we give here the average of the two. 



High Scale, 
C. k H. Griffith's Data 
Powders. Data multiplied* 

unaltered. by 2£. 

C.&H.No. 4 5278 5225 

„ No. 6 4289 4085 

8chultee 4722 4775 



Low Scals. 
I C. k H. Data Griffith's. 
{ divided Data 

by 2J. unaltered. 

2100 2090 

. 1716 1634 

i 1888 191 
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Mr. Edgar Harrison, of the well-known firm of Messrs. Cogswell 
and Harrison, has likewise been conducting experiments with lead 
crusher-gauges, which gave- results that are numerically a little below 
those of Messrs. Curtis and Harvey. 

Experiments have also been carried out by Mr. S. B. Allport, 
chairman of the Birmingham Proof- House Board, by means of falling 
weights aqd spiral springs, as well as with lead plugs. His pressures 
(recoided in Land and Water of Nov. 26, 1887) are given as ".foot- 
pounds per square inch ; " the other experimenters estimate theirs in 
ordinary '' pounds per square inch." The black powders used by Mr. 
AUport were of Messrs. rigou and Wilks's make, while the rest of the 
experimenters used Messrs. Curtis and Harvey's. The charges 

generally adopted were ddrs. of powder with l£oz. of No. 6 shot ; 
ut, as previously mentioned, Messrs. Curtis and Harvey slightly 
varied theirs with the size of grain, allowing 2grs. more for each 
increase of size. In all cases the charges of E.G. or Schultze was 
42grs., but only 40grs. were used of Cooppal. The following table 
will show the highest figures in each set of records with powders that 
were used by more than one experimenter : 

Messrs. Curtis Messrs. Cogswell 
and Harvey. and Harrison. Mr. Griffith. Mr. Allport 

lb. lb. lb. ft.lb. 

No. 2 Black — 6410 3430 188 

No. 4 6273 4050 2000 — 

No. 6 „ 4280 4036 1634 

Cooppal 6081 — — 

E.C 4838 .... 

Schultze 4722 .... 



4760 
4740 



1910 



66 

174 
06 
84 



It will here be seen that Mr. Allport' a records are nearly as wide 
apart from those of Messrs. Curtis and Harvey, as Mr. Walsh's 81b. 
was from the pressures recorded by Messrs. Hall. Tet, however the 
results may be stated in figures, the actual facts must be pretty much 
alike. If equal charges be fired from barrels of the same dimensions, 
there cannot be any verv material difference in the pressures really 
produced, however widely divergent they may appear when repre- 
sented in pounds or foot-pounds as given above. By using the latter 
expression, and treating the pressures as energies, the difficulty is 
not overcome, but rather intensified. However, it is possible to form 
a tolerable notion of what force must be exerted m the barrel to 
accomplish the work that is done ; and in this way, although one may 
not be able to calculate exactly what is the highest strain, the lowest 
possible pressure can be found without much difficulty. This, 
however, can scarcely be done at the fag end of the present article, 
and so must be left for consideration on a future occasion ; and we 
can now merely remark that Mr. Griffith's pressures appear to be 
under, rather than over, the full force likely to be exerted in the 
barrel ; but, if such be the case, how very inadequate must be those 
of Mr. Allport to represent the amount of work that is actually per- 
formed by the powder. 



(Field, April 7, 1888 ; Vol. 71, p. 600.) 

In a previous article (reprinted above) it was mentioned that further 
particulars would be given with respect to experiments carried out 
for the purpose of ascertaining the amount of pressure exerted by 
explosives in the barrels of sporting guns. The most extensive series 
of records is that made by Mr Griffith, of which some details were 
published in The Field of Nov. 20, 1886 ; and we now add others, 
with powders not included among those previously published. 

First of all (as the comparison between the nitro-compounds and 
black powder is usually based on No. 4 Treble Strong), we give a 
table snowing the pressures of Curtis and Harvey's No. 4 T.S. as 
compared with corresponding charges of Schultze, in the 12-bore 
barrel, with different quantities of powder and shot. The columns 
of figures show the pressures at three plugs in pounds per square 
inch of Mr Griffith's scale : 

BLACK (No. 4). SCHULTZE. 

12- Bore. 1 inch. 2fin. 6in. linch. 2Jln. 6in. 

2$drs. andlos 1640 ... 1448 ... 916 1124 ... 1030 ... 858 

„ „ l s oz.... 1760 ... 1616 ... 964 1304 ... 1409 ... 958 

3drs. and loz 1910 ... 1790 ... 1040 1768 ... 1770 ... 1030 

„ „ lgoz.... 2090 ... 1796 ... 1046 1850 ... 1910 .. 1067 

3Jdrs.endl4oz.... 2800 ... 2280 ... 1160 1962 ... 2414 ... 1222 

„ „ l|oz.... 3110 ... 2621 ... 1228 2444 ... 2684 ... 1257 

4drs. and l$oz.... 8770 ... 3210 ... 1321 3063 ... 3120 ... 1352 

The three pings are 1 inch, 2Jin., and 6in. from the breech, and 
consequently the first and second are If in. apart, and the second and 



third are Sfcin. apart, as was shown in the illustration given in the 
article above mentioned. At these same plugs the pressures with 
C. & H. No. 2, No. 3, and No. 6 powder** were as follows : 





BLACK (No. 2). 


BLACK (No. 3). 


BLACK (No. 6). 


12-Bori. 


lin. 2$n. 6m. 


lin. 2$n. 6in. 


lin. 2$n. 6in. 


2 a drs.,los. .. 


2385 1805 964 . 


.. 1747 1605 948 . 


.. 1149 986 861 


„ ljoz.... 


2795 2064 1034 . 


. 2016 1747 996 . 


. 1272 1060 865 


Sdrs., los. ... 


3817 2350 1067 . 


. 2449 1930 1039 . 


. 1514 1484 921 


H HOI.... 


3430 2385 1090 . 


.. 2900 2085 1067 . 


. 1634 1548 980 


3Jdrs.,lJoz.... 


4421 3223 1179 . 


. 3395 2580 1162 . 


. 1838 1730 1028 


„ l*oz.... 


4948 3309 1196 . 


. 3960 2756 1209 . 


. 2106 1799 1058 


4drs., l|oz.... 


6720 4816 1261 . 


. 4948 3602 1314 . 


. 2480 2200 1166 



In 20 bore guns, the pressures, as compared with the charges used, 
are much greater than in the 12-bore. In order to perform in a small- 
bore the same amount of work as is done in a larger barrel, there 
necessarily must be a higher pressure; because the base of the bullet 
in a rifle, or the wad behind the shot m a smooth-bore, is reduced in 
area in the smaller barrel, and, if the same weight of lead has to be 
propelled, there must be more force applied to the small area in order 
to impart equal velocity to the shot. Supposing the same charge of 
ddrs of powder and loz. of shot were used in a 12-bore and in a 
20-bore, the force applied to the smaller wad must be 40 per cent, 
higher than on the other, in order to give the same speed, without 
making the slightest allowance for increased friction. But there is 
very great additional friction ; and this so impedes the movement of 
the shot, when the powder is ignited, that the extra force developed 
is verv much greater than that above stated. If a comparison be 
made between the 8drs. and los. charge in the following table, and 
the same charge in the 12-bore table above, it will be seen that, with 
No. 4 powder, the pressure is raised from 1910 to 4050, or an increase 
of 112 per cent. With the slower-burning Schultze, more time being 
allowed for the shot to be set in motion, the rise is not nearly so 
great as with black powder, but there nevertheless is an increase of 
about 45 per cent. 





BLACK (No. 4). 




SCHULTZE. 


20-BOKB 


1 inch 2fin. 6in. 


linch 


2$in. 6in. 


2drs. and fox. . 


. 2001 ... 10CO ... 912 .. 


... 1227 


... 1323 ... 850 


„ „ gox. .. 


. 2240 ... 1767 ... 980 .. 


... 1418 


... 1488 ... 928 


2|drs.snd fox. .. 


. 2542 ... 1790 ... 1006 ... 


... 1550 


... 1627 ... 1022 


m tt loz. »• 


. 2825 ... 2015 ... 1080 .. 


... 1772 


... 1890 ... 1046 


3drs. andgoz. .. 


. 3520 ... 2676 ... 1171 .. 


... 2140 


... 2290 ... 1162 


„ „ loz. . 


. 4050 ... 3083 ... 1200 .. 


... 2182 


... 2560 ... 1226 


SJdrs. and los. .. 


. 5200 ... 3620 ... 1279 .. 


... 2676 


... 2960 ... 1322 



In the next table may be traced the differences of effect of slow 
and rapid explosion of black powders in the 20-bore, as compared 
with the 12-bore results given in the second table above. 





BLACK (No. 2). 


BLACK (No. 3). 


BLACK (No. 6). 


20-Bobb. 


lin. 2$n. Bin. 


lin. 2|in. 6in. 


lin. 2fin. 6in. 


2drs. f |oz. .. 


. 2658 1735 865 . 


. 2236 1638 892 . 


.. 1354 1265 795 


„ *>*... 


. 2865 1795 936 . 


. 2524 1735 948 . 


. 1462 1371 834 


2$drs., |oz. .. 


. 3410 2090 1014 . 


. 2825 1923 1014 . 


. 1708 1472 912 


ioz. .. 


. 4170 2657 1078 . 


. 3188 2284 1086 . 


. 1876 1592 974 


3drs., ioz... 


5870 3630 1293 . 


. 4240 2392 1219 . 


. 2650 2090 1219 


,. loz. .. 


6755 3780 1310 . 


. 4922 3395 1228 . 


. 2834 2324 1293 


3£drs., loz. .. 


. 7560 4350 1379 . 


. 6250 3738 1330 . 


. 3095 2686 1276 



Taking the charge of Sdrs. and loz., the pressure from the finest 
grain (No. 2) in the 20-bore is more than double that in the 12-bore, 
i.e., at 1 inch from the breech, whereas at 6in. it is only 24 per cent, 
higher. On the other hand, with coarse grain (No. 6). the excess 
over the 12-bore at 1 inch is out 60 per cent., and the fall less rapid. 
Hence it is best to use slow-burning powders in guns of narrow bore. 

Messrs. Curtis and Harvey's experiments have also been previously 
alluded to, and we gave some particulars about them when the first 
edition of their pamphlet was issued last summer. Afterwards they 
carried out a second series of experiments ? but did not adopt the 
same course of procedure in both trials, as will be seen by the follow- 
ing quotation from the new edition of their pamphlet : 

In the first series, undertaken in the early part of 1887 and described in 
the first edition of this book, the gunpowder used was obtained directly 
from the mills at Hounslow and loaded bv ourselves, while the Schultze 
and E.C. cartridges were purchased ready loaded from one gunmaker. 
These latter powders were presumably loaded by the same hand, and 
derived respectively from one and the same batch or *' issue." In the second 
series, all the cartridges fired— of black as well as of white powder— were 
purchased ready loaded, and. excepting the Cooppal powder, which is not So 
easily procurable, one-fourth only of the number of each kind require d 
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wen obtained from one gunmaker, bo that the loading of four different 
person* wee brought into the test. Moreover, six months having elapsed 
between the completion of the first and the commencement of the second 
series, the powders would probably be of different '* issues." The change 
from the method followed at the outset of these experiments was made- 
first to ensure all conditions prevailing in actual practice, and, next, to 
avoid the possible reproach of having made a selection unfavourable to the 
nitro-oomponnds. 

The pressures were taken by two plugs, the first at 1 inch from the 
breech, and the seoond at 21 in. (there not being a third ping). No 
black powder of finer grain than No. 4 is recorded in either set of 
experiments ; and the antamn trials included only one variety of 
black (No. 4 Diamond grain), together with Cooppal powder and new 
issnes of both Bchultse and E.C. The charges used were 42grs. each 
of E.C. and Schultse, 40grs. of Cooppal, 82grs. of No. 4 black, 84grs. 
of No. 5, 86grs. of No. 6, and 87grs. of brown— in each case with 
lie*- of No. 6 shot. The variations in the charges of black powder 
were adopted as being those which would be likely to impart equal 
velocity to the shot. The following table will give a binrs-eye view 
of the general results— the figures representing pressures in pounds 
per square inch, according to Messrs. Curtis and Harvey's scale : 

Sphihq Trial. Autumh Trial. 

12-Boax. linch. 2}in. linen, 2*in. 

C.AH.N0.4T.S 5273 ... 4640 - ... — 

„ No. 4 Diamond grain — ... — 4075 ... 4630 

w N0.5T.S 4740 ... 4670 — ... — 

M Ho. 6 „ 4280 ... 4119 - ... - 

M Brown 3838 ... 3787 — ... — 

Schultse 4506 ... 4740 4378 ... 4703 

EX 4418 ... 4640 4667 ... 6065 

Cooppal - ... - 5544 ... 5081 

We regret that there were no experiments with the black powders 
of finer grain, as they would have enabled a better comparison to be 
made between two different scales, and it could then have been seen 
whether they ran in parallel lines at the high pressures as well as the 
lower ; for, if so, as Messrs. Curtis and Harvey's scale is about 2J 
times as high as Mr. Griffith's, their record with No. 2 T.S. powder 
would stand at about 85001b. per square inch in the 12-bore and about 
17,0001b. in the 20-bore. 

Mr. Edgar Harrison (of the firm of Cogswell and Barrison), by 
means of his 12-bore crusher-gauge apparatus, obtained the following 
records from Sdrs. of the black powders, and 42grs. each of E.C. ana 
Schultse, with l|oz. of shot, at the distance i from the breech here 
stated: 

lin. agin. 5|in. 

No. 2 Diamond grain 6410 5670 3280 

No.4T.8 4050 4520 3800 

No.0 „ 4036 3008 2640 

E.C 4760 4460 3600 

Schultse 4550 4740 2840 

Mr. 8. B. Allport, in the experiments which he has carried out, had 
in view the ascertaining of the pressures at a greater number of 
points than any of the previous experimenters. His records were 
taken at six different point* in a 12-bore barrel, vis.. 1 inch. 2fin., 
Gin., 9in., 15in., and 21in. from the breech. Two kinds of black 
powder were used, viz., No. 2 and No. 6 grain, of Messrs. Pigou and 
wilks's make, the charge being Sdrs. with l&os. No 6 shot. Three 
nitro-oomponnds were also tried, the charge of E.C. and Schultse 
being 42grs. each, and that of Cooppal 4Qgrs. The recorded 
pressures, in " foot-pounds per square inch " of Mr. AUport's scale, 
were as follows : 

1 inch. 2fin. 6in. 

No. 2 Black 186 ... 02 ... 20-4 

No. 6 „ 66 ... 45 ... 18 

Schultse 84 ... 44 ... 186 

E.C 06 ... 74-6 ... 81 

Cooppal 174 ... 84 ... 247 

Whatever opinion may be formed as to which of a the various scales 
approaches most nearly to accuracy, it seems obvious, as previously 
remarked^ that Mr. AUport's records must fall far below the real 
pres sure s m the barrel. The work actually performed by the propul- 
sion of the shot could not be effected without a much greater applica- 
tion of force than the above figures would appear to indicate. 
Instead, however, of attempting to demonstrate this by remarks 
specially framed to meet this particular case, we prefer to quote what 
was written more than twenty years ago by Mr. J. J. Bevy, C.E., a 
gentleman who was assistant to Baron von Lenk in experiments 
carried out for the Austrian Government, and had great knowledge 
at explosives and their characteristics. Writing in the Field of Sept. 



Oin. 


15in. 


21in. 


12-7 


.. 2*0 


.. 0-33 


0-5 . 


.. 1-6 


.. 0'8 


11-4 . 


.. 0*66 


.. — 


137 . 


.. 2H> 


.. — 


127 . 


.. 2*8 


.. 0-66 



8, 1866, on the operation of cartridges in guns, Mr. Revy made the 
following remarks, which are applicable to present circumstances as 
well as to those then under consideration : 

Before going into the mode of trial by which the relative merit of two 
cartridges may be tested, it is necessary, in order to clearly understand 
such trial, to explain the mode of proceeding by means of diagrams. Let 
us take, for instance, the Enfield rifle, ana examine the operation of a 
cartridge in it. 

The bore of the rifle being '577, length of barrel 30in. t weight of projectile 
530grs., standard initial velocity of projectile say 1400ft. per second, we 
find, after a very simple calculation, that, allowing 374m. for the motion of 
the projectile in the barrel fljin. being occupied by the charge), the mean 
pressure upon the base of the projectile during the distance of 37}in., to 
produce 1400ft. velocity, must be 7421b., or 28371b. per square inch, or 
180 atmospheres mean pressure or tension of gas continually exerted upon 
the base of the projectile. The actual pressure in the rifle is somewhat 
higher, on account of friction against the barrel and the spinning motion 
of the projectile. 
A aiming- A B in the diagram t » represent the 37&in. of the Enfield 
v% rifle barrel, and line A if the 7421b. actual 

** pressure upon the base of the projectile, then, 

C D being parallel to A B, C D will be the line 
of force If a constant pressure be maintained ; 
because, at any arbitrary point, m, at which 
the projectile may be imagined for a moment, 
the line m n will represent the pressure upon 
its base, which, being equal to A C, will have 
the same value as that assigned to A C, vis., 
7421b. 

Now, it is a known physical law and fact that 
the effective power of a projectile is directly re- 
presentedby the surface A C D B A ; that is to say, 




if that surface be increased or decreased, either by increase or decrease of 
the mean pressure or of the length of barrel, the effective power is also 
correspondingly increased or decreased; and we may simply take that 
surface as the measure of the effective power of cartridge or projectile. 

It will now be readily understood that if the force and tension of gas be 
not constant, but variable, then another line— for instance Ape F— may 
represent such variable force. 

At a point o of the barrel, let the line o p represent the maximum 
pressure or tension of gas, from which point the pressure may irregularly 
decrease. If the surface A p e F B A be equal to the former surface, then 
the measure of the effective power of the cartridge will be the same as 
before. 

Assuming A • g K to represent another curve of force, and that at a 
point r the maximum pressure upon the projectile be repre s en ted by r s, 
and suppose this curve to form the same superficial area with the line A B 
as the first and seoond line of force, then the measure of the effective 
power of the cartridge will again be the same as before. 

We have now three different lines of force— the first being represented 
by C D. the second by A p • F f the third by A • g AT— all of which will pro- 
duce the same effect, and therefore, with similar projectiles, equal 
velocities. But is not the strain to which the rifle is subjected entirely 
different in each case ? 

The maximum pressure in the first case is represented by m n, equal to 
7421b., or 180 atmospheres; in the second by op, or 22261b., or 567 atmo- 
spheres; in the third by r s, or 44521b.. or 1184 atmospheres ; and if the 
gun was safe with o p, it by no means follows that it would be so with r a. 

Now let us consider the constant pressure requisite to effect the 
work done in an ordinary 12-bore gun by a charge of 3dre. of powder 
with lgoz. of shot. The calculation is, as Mr. Bevy said, a simple 
one ; but, as it may not be familiar to all our readers, we will briefly 
explain the Drocess, without entering into details as to the principles 
upon which it is based. It consists merely of multiplying the weight 
of the shot by the square of its velocity, and dividing by 64 (».<?., 
twice the accelerating force of gravity). With the charge just men- 
tioned, the muzzle velocity may be taken, in round numbers, as 
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1200ft. per second ; the weight of shot is equivalent to '071b ; and on 
multiplying '07 by 1200 times 1200, and then dividing by 64. we get 
1575 foot pounds as the amount of energy imparted to the cnarge of 
shot. Moreover, the area of tbe 12-bore being only a trifle over four- 
tenths of a square inch, this energy in a charge of that ca'ibre is 
equal to abmt 3750 ft. lb. per sq. in. On dividing 3750 ft.lb. by the 
length of barrel (2£ft ), it will be found that, to impart this amount 
of energy, there would be required a force equivalent to a constant 
pressure of 15001b. per square inch acting throughout the whole 
length of a 30in. birrel— without making any allowance for friction, 
or for the space occupied by the cnarge. This 15001b. per sq. in. 
would represent the oonstant or mean force indicated by the parallelo- 
gram A C D Bin Mr. Bevy's diagram ; and, inasmuch as there is a 
very great dwindling away of force as the shot proceeds from one end 
of the barrel to the other, it necessarily follow* that near to the 
breech there must be some such pressure as is indicated by the lines 
o p or r s (according to the nature of the powder used), and that it 
must so far exceed 15001b. per sq. in. as will suffice to make up for the 
reduced pressure towards the muzzle, and bring the wbo'e up to the 
general average. 

Now, looking at the figures in the last table, eee'ng what they 
begin with at 1 inch from the breech, and what they dwindle dowu to 
at 21in., it does not seem feasible that the shot could acquire there- 
from the impulse that it is known to receive. The apparent mystery, 
however, app?ars to result from the scale being based on the amount 
of compression produced by falling weights ; and upon this subject 
we propose to make a few remarks in a future article. 



{Field, April 21, 1888 ; Vol. 71, p. 580.) 

In remarking on the widely divergent statements that have been made 
at various times with respect to the pressure of powder gases in gun- 
barrels, we said (page 43) that we would try to ascertain whether a 
certain amount of harmony might not be found among records that 
appear to be greatly in conflict. We alluded, in the first place, to 
experiments carried out some years ago by Mr. Walsh, in which, by 
dropping a weight of seven or eight pounds the distance of one foot, 
effects were produced very similar in character to those caused by 
firing off an ordinary charge of powder and shot, although, by a 
crusher-gauge record, the force exhibited was estimated at about 
24001b. per square inch. The difference between seven or eight 
pounds and a weight of more than a ton appears marvellous to those 
who are not apt to consider the difference between foot-pounds and 
pounds without the prefix. In the ordinary or static pound, when it 
really is what it professes to be, there is a definiteness which every- 
body can appreciate ; whereas the foot-pound has a shiftiness which is 
bewildering to most people, as it may mean almost any intensity or 
feebleness of pressure, according to the space or time during which 
the force is in operation. The energy generated, say, by a pound 
ball falling a foot may be exhausted in. a long or a short distance*. If 
the ball is made to take a horizontal direction, and meets with little 
obstruction on reaching the ground, it may roll a great way, and the 
constant or average resistance it nas met with may be estimated 
from the distance it has run ; if suspended by a string, so that it 
will act like a pendulum, it will rise against its own weight to 
practically the same distance it has fallen ; or, if it be stopped 
in less than a foot, the resistance must exceed its own weight in 
inverse proportion to the space traversed. Thus, if stopped in an 
inch, instead of a foot, the foot-pound of energy would require a 
constant resistance of 121b. to exhaust it in that space ; if stopped 
in a tenth of au inch, the pressure would be 1201b , and so on. Hence, 
if Mr. Walsh's 81b. weight were stopped in the tenth of an inch, or 
the 120th part of a foot (which, in round numbers, wa^ about the 
apace traversed) . it would have encountered a resistance equivalent to 
a pleasure of about 9601b. for the brief period during which it was 
brought to a stop. Thi* amount of pressure, in the area of a 12-bore, 
would be equal to rather over a ton per square inch ; consequently it 
closely approaches the pressure estimated by the crusher-gauge, 

Seviously by Messrs. Hall and Son, and subsequently by Major 
cCl'ntock. Here, then, we get an example of eight foot-pounds 
being an equivalent for a pressure of a ton per square inch, for a very 
brief period of time, or a very limited distance ; but it is much more 
easy to measure the distance than to measure the time. 

More recently we have had records made by several different 
crasher-gauges, all of which ostensibly gave their records in static 
pounds, although they differed considerably in their scales. Now, in 
many other matters it is easy a to convert one scale into another. 
English pounds, or inches, or miles, may be converted into German 
pounds, &c. ; or degrees of temperature may be changed from Fahren- 
heit to the Reamur or Centigrade scales ; but in these cases there are 
datum lines upon which toe scales are based, whereas with the 



crusher-gauges there appears to be no common datum line. The 
different experimenters may all make use of avoirdupois pounds. 
but they apply them for various periods of time on masses^ of lead 
that are nob of equal dimensions. Even when the dimensions are 
the same, the duration of the pressure considerably affects the 
result. 

It was mentioned, iu our impression of April 7, 1888, that Mr. 
Griffiths had sent us some tables giving the results of experiments 
in testing the effect of the action of dead weights when allowed to 
rest upon lead crasher-gauges for different periods of time. The 
crusher-gauges in this case are short cylinders of lead, half an inch 
long (iu millimetres they measure 12' 60mm. in length, 12'65mm. in 
diameter, and weigh 18*07 grammes, or 279 grains). The ping in 
the pressure apparatus has a diameter of "618in., emal to three- 
tenths of a square inch, so that, to bring measurements of lead 
crushers into correspondence with pounds per square inch in the 
pressure apparatus, the dead weights used must be multiplied by 
y. When submitted to pressure — whether it be by dead weights 
resting upon them . or by the action of powder-gases in a gunbarrel— 
the force crushes down the lead, and thus simultaneously reduces it 
in length and increases the surface area, as shown in the accompany- 
ing figures, where the one marked 12*60 represents a lead that has 








not undergone compression, while the next has been squeezed down 
to 6* 15mm., thereby reducing its height by 6'45mm., and the third 
has been crushed down to 2*88mm. or a reduction of 9*72mm*> 

The crushing effect produced by the action of the powder gases is 
nearly instantaneous ; out dead weight pressures cannot be put on 
and taken off so rapidly as to give the same result. The question 
therefore arises, as to what time should be allowed for the weight to 
act upon the lead. In one of the tables sent us. by Mr. Griffith he 
shows the differences of effect caused by the same weights acting for 
various periods of time, and different weights acting for equal periods. 
It will be seen that a dead weight of 1001b. on the lead above 
described (equivalent to a pressure of 3331b. per square inch) has no 
effect whatever iu less than one-tenth of a seoond ; after that, com- 

Eression goes on gradually, but makes very slow progress after the 
ipse of an hour ; with heavier weights it is still more slow at the end, 
though quicker at the beginning. 

COMPRESSION OF LEADS BY WEIGHTS ALLOWED TO BEST FOB 
DIFFEBENT PEBIODS OF TIME. 



.ueaa 
weight 
on lead. 


jsquivaieni 

in lbs. per 

sq. inch. 


sec. 


sec. 


sec. 


sec. 


sec. 


min. 


min. 


hour. 


hnv 


•01 


•05 


•10 


•50 


l'O 


1 


5 


1 


94 


lb. 


lb. 


nun. 


mm. 


mm. 


mm. 


nun. 


mm* 


nun* 


mm. 


mm* 


100 ... 


333 ... 


•00 


•00 


•01 


•01 


•02 


•10 


•14 


•22 


•30 


200 ... 


666 ... 


•00 


•01 


•04 


•08 


•10 


•17 


'21 


•58 


•88 


900 ... 


1000 ... 


•00 


•14 


•21 


•28 


•33 


•38 


•43 


1-25 


2*21 


400 ... 


1333 ... 


•01 


•31 


•49 


•58 


•62 


•76 


1-00 


320 


400 


500 ... 


1666 ... 


•02 


•45 


•79 


•96 


1*08 


1-34 


1-90 


4*94 


560 


000 ... 


2000 ... 


•03 


•58 


109 


1-41 


1-59 


2-35 


3*50 


6*20 


6*67 


700 ... 


2333 ... 


•04 


•67 


1-37 


1-93 


2*14 


8*57 


4*92 


6-89 


7-30 


800 ... 


QAA£ 
JOOOO 


•05 


•73 


1-61 


253 


2*84 


4*70 


5-85 


7*42 


7-78 


900 ... 


3000 ... 


•06 


•79 


1-81 


3*27 


3*80 


5'65 


6*62 


7-90 


8*22 


1000 ... 


3333 ... 


'07 


•84 


1*98 


4-02 


4*84 


6-47 


7-28 


8*33 


8*61 


1200 ... 


4000 ... 


•00 


•94 


2-29 


5*30 


6*40 


7*54 


8-18 


8*96 


9*18 


1400 ... 


4666 ... 


•11 


1-04 


2-56 


6-38 


712 


8'21 


8-76 


9-34 


9-52 


1000 ... 


5333 ... 


•14 


1-12 


2'80 


7*32 


7*90 


8*78 


9*25 


9*65 


9*79 


1800 ... 


6000 ... 


•17 


1-20 


3-02 


8-01 


8-46 


9*22 


9*61 


9*88 


9.98 


2100 ... 


7000 ... 


•20 


1-32 


3*31 


8*77 


9*12 


9-76 


10*02 


10-16 


10*24 


2400 ... 


8000 ... 


•23 


1-44 


3-56 


9*29 


9*60 


10*12 


10-32 


10-35 


10-39 


2700 ... 


9000 ... 


•26 


1-53 


3*76 


9-67 


9-94 


10*34 


10*46 


10-48 


10*51 


3000 ... 


10,000 ... 


•29 


1*60 


3*94 


9*92 


10*16 


10*44 


10-54 


10-58 


10*62 



In a letter from Mr. Griffith, recently published, he states th 
reasons which led him to adopt the period of twenty-four hours' 
rest of weights in preference to a shorter amount of time ; and in a 
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note accompanying the tables he gives the following illustration of the 
difference of record made by varying the time : 

Take an instance of the effect produced by the action of Sdrs. of No. 4 
black powder with l&oz. of No. 6 shot. This compresses the lead to 5*76 mm. 
(equal to a reduction of 6*84 mm. in the above table), and by my " final com- 
pression " table of twenty-four hours represents a pressure of 20901b. per 
square inch. If, however, the weights be only allowed to remain on for 
shorter periods, the difference in the figures would be as follows : 

If weight-remains 24 hours 20001b. per sq. inch. 

„ „ lhour 2300 ft „ 

„ „ 5 minutes 3100 ,, „ 

„ „ 1 minute 8500 „ „ 

» » 1 second 4450 „ „ 

,, „ 5 seconds 5000 „ „ 

While under a tenth of a second the amounts would be enormous. 

It is not surprising, therefore, if different experimenters allow the 
weights to remain on the lead for different periods of time, that 
their records are widely apart in the numerical results. 

Besides carrying out experiments with stationary weights, Mr 
' Griffith has also tested the effects of dropping weights on 1< ad 
crusher-gauges similar to those described above. We need hardly 
mention that, when energies are stated in foot-pounds, the figures 
represent the amount of force generated either by the weight 
mentioned being dropped the distance of one foot, or by more or less 
weight being dropped other distances. Thus, 20 foot-pounds will 
represent either a 201b. weight dropped 1ft., or a 101b. weight 
dropped 2ft., or a 6Alb. weight dropped 4in. But when such we : ghts 
are dropped on lead crusher-gauges, or en spiral springs, or anything 
which presents an increasing instead of a constant resistance, then 
the effects produced by a given number of foot-pounds are not the 
same. This will be seen by the differences m the amount of 
comprefsion shown in the following table, where all the measure- 
ments being in millimetres, a more ready comparison may be made 
than if the drop were given in feet and the reductions in thousandths 
of an inch. 

COMPRESSION OF LEADS BY DROPPED WEIGHTS. 
Drop 

in lib. 61b. 101b. 151b. 801b. S61b. 301b. 

fluu* b&Uju mm , hub* sun* mm* uubx* mm* 

100 ... 0-23 ... 0-96 ... 1-58 ... 2*08 ... 2*44 ... 2*73 ... 2*82 

200 ... 0*43 ... 1*53 ... 2*48 ... 2*96 ... 3*37 ... 8*64 ... 3*78 

300 ... 0-60 ... 2-02 ... 3-20 ... 871 ... 4*17 ... 4*45 ... 4*62 

400 ... 0*75 ... 2*46 ... 8*80 ... 436 ... 4*87 ... 5'16 ... 5*35 

BOO ... 0-80 ... 2*85 ... 4*32 ... 4-05 ... 5*48 ... 5*78 ... 597 

000 ... 1*02 ... 3*20 ... 4*78 ... 5*49 ... 6*02 ... 6*35 ... 6*54 

700 ... 1*14 ... 3*51 ... 5*20 ... 5*99 ... 6*52 ... 6*87 ... 7*06 

800 ... 1-24 ... 379 ... 5*58 ... 6*45 ... 6*98 ... 7*35 ... 7*55 

900 ... 1-33 ... 4*05 ... 5*92 ... 6*87 ... 7*40 ... 7*79 ... 7*98 

1000 ... 1*41 ... 4*29 ... 6*23 ... 7*25 ... 7*78 ... 8*19 ... 8*38 

1100 ... 1*48 ... 4*51 ... 6-51 ... 7*60 ... 8*15 ... 8'56 ... 875 

1200 ... 1*54 ... 4*72 ... 6*77 ... 7*92 ... 8*49 ... 8*86 ... 9*09 

1300 ... 1*60 ... 4*92 ... 7*01 ... 8*19 ... 8*80 ... 9*17 ... 9*40 

1400 ... 1*65 ... 5*11 ... 7*23 ... 8*43 ... 9«08 ... 9*45 ... 9*68 

MOO ... 170 ... 5*29 ... 7*43 ... 8*66 ... 9*34 ... 9*71 ... 9*94 

1600 ... 1*75 ... 5*46 ... 7*62 ... 8*88 ... 9*58 ... 9*95 ... 10*18 

1700 ... 179 ... 5*62 ... 779 ... 9*08 ... 9*80 ... 10*18 ... 10*41 

1800 ... 1*83 ... 577 ... 7*96 ... 9*27 ... 10*01 ... 10*40 ... 1063 

1900 ... 1*87 ... 5*91 ... 8*12 ... 9*45 ... 10-21 ... 10*61 ... 10*84 

2000 ... 1*90 ... 6*04 ... 8*29 ... 9*62 ... 10*40 ... 10 81 ... 11*04 

We requested Mr. Griffith, a short time ago, to furnish us with 
some information as to the effect of dropping we : ghts on lead crushers, 
as well as the dead weights for different times, and he kindly supplied 
the above particulars. In reference to the amount of weight and 
height of drop requisite to produce the same effect on the lead as is 
effected by 3drs. of No. 4 powder with loz. of shot (viz., 6'84mm. 
compression, as stated above), he save: "To produce the same 
result by a falling weight, 101b. must foil 1225mm. ; 161b. must fall 
890mm. ; 201b. must fall 776mm. ; 261b. must fall 675mm.; and 301b. 
must fall 640mm." Now, these figures would, in round numbers, 
represent respectively about 120, 130, 150, 170, and 190 foot-pounds 
per square inch ; and, consequently, it would appear that the effects 
of dropping weights on lead cylinders are not so uniform as could be 
wished, and, like Mr. Walsh's experiments of dropping weights on 
spiral springB, they leave much to be desired in the way of regularity, 
so far as the evidence goes at present. 

We may state that our request for the above information was with 
the view, if possible, of finding a key to the results of the experiments 
made by Mr. S« B. Allport, to which we have previously alluded. 
We had read the report of his experiments with some interest, but 



found it deficient in information upon certain points, and, when 
conversing with that gentleman several months ago, we expressed 
a desire for further particulars, but, as he very courteously said he 
was not then prepared to commit himself to an explanation on the 
subject, we bave attempted in other ways to get information that 
might enable us to bring hi* results into accord with those of other 
experimenters ; for, as previously remarked, however the results may 
be stated in figures, the actual facts must be pretty much alike. 

On. looking over Mr Griffith's table, it seemed possible that it 
would afford a clue to obtaining an approximate result, although it 
could not be expected to meet all irregularities. We had tried the 
effect of dividing the number of foot-pounds by the extent of 
compression— which would be similar in principal to the process 
described in the first paragraph of this article. This had the effect 
of placing the highest pressures above 10,0001b. with No 2 black 
powder, 60001b. with E.C., 54781b. with Sohultze, and 47481b. with 
No. 6 black— numbers which did not look disproportionate one to 
another, though they came out higher than we naa looked for ; but 
when the small degrees of compression were reached, this process 
did not work at all satisfactorily, as beyond a certain point the 
numbers ceased to decrease, or even rose slightly. We observed, 
however, on examining Mr Griffith's table, that, in various instances, 
the amount of compression increased nearly as the square root of the 
increase of weight or length of drop ; e. g. % dropping the 101b. weight 
a distance of 400mm. gave 3°80mm. reduction, while dropping it four 
times as far gave but 7 '62mm., or just about double ; and, again, 
dropping 51b. 300mm. gave 202mm., while four times as much 
(201b.). dropped an equal distance, gave 4* 17mm. This appeared to 
be a likely consequence of the increased resistance arising from the 
flattening of the lead, and the corresponding enlargement of the base, 
as shown in the opposite page. We accordingly tried the process of 
dividing by the square root of the compression instead of the full 
amount ; and here is a table showing in juxtaposition the results of 
the two processes, The first column gives Mr Allport' s number of 
foot-pounds, the second his amount of compression in thousandths 
of an inch. The first process is to multiply the foot-pounds by 12 (as 
being the number of inches in a foot) and divide by the fraction of 
an inch of compression ; the second process is the same, except that 
the division is by the square root of the compression. The final 
column states the powder, and the plug at which the record was 
made. Occasionally the same pressure was recorded by more than 
one powder, but there is not space to particularise all of them. 

Powder. 
... No. 2,1m. 
... Coop., lin. 
... E.C., lin. 
... No. 2, agin. 
... SchuL, lin. 
... E.C., 2«Jn. 
... No. 6, lin. 
... No. 6, 23in* 
... SchuL, 2$in. 
... E.C., tin. 
.. No. 2, 6in. 
... Coop., 6in. 
... SchuL, 6in. 
... No. 6, tin. 
... E.C., 9in. 
... No. 2, 9in. 
... SchuL, 9in. 
... No. 6, 9in. 
... Coop.,15in. 
... No. 2, 15in. 
... No. 6, 15m. 
... Coop., 21in. 
... No.2.21in. 

In this table it appears to us there is a fairly approximate repre- 
sentation of the real state of affairs. No pretence, however, is made 
to absolute accuracy ; that could only be attained by a much more 
intimate knowledge of the details of every set of experiments than is 
at present forthcoming. The endeavour here has been merely to bring 
into accord, as far as possible, what seemed to be in almost hopeless 
discord ; and it looks as though some approach to order may be evolved 
oat of the apparent ohaos. 

Thus, the comparative table just given converts the results of Mr. 
AUport's experiments into pressures which are intermediate between 
the records of Mr. Griffith, on the one hand, and those of Messrs. 
Curtis and Harvey and Messrs. Cogswell and Harrison on the other, 



FUb. 


In. 


Full number. 


lb. 


Square root. lb. 


186 .. 


. *222 . 


..186 x 12+ *222=: 


L0,054. 


.Do., 


with V '222=4737 


174 .. 


. *217 . 


..174 xl2+-217= 


9622. 


• »• 


M 


V*217=4483 


96 .. 


. *192 . 


.. 96 x 12+ -192= 


6000 


• i* 


„ 


^•192=2629 


92 .. 


•189 . 


.. 92 x 12+ -189= 


5841. 


• it 


l» 


-/•189=2539 


84 .. 


. *184 . 


.. 84 x 12+ *184= 


5478. 


■ II 


II 


V«184=2350 


74*6.. 


•175 . 


.. 74*6xl2+*175= 


5115. 


• If 




^•175=2140 


66 .. 


•167 . 


.. 66 xl2+-167= 


4743. 


• If 


II 


^•167=1938 


45 .. 


•133 . 


.. 45 x 12+ -133= 


4060. 


• It 


II 


-/•13S=1481 


44 .. 


•136 . 


.. 44 xl2+*136= 


3882 . 


• II 


If 


^•136=1432 


31 .. 


•102 . 


.. 31 xl2+'102= 


3647. 


■ II 


II 


^•102=1165 


29-4.. 


•098 . 


.. 29-4x12+098= 


3600. 


• II 


II 


^•098=1127 


24*7.. 


•085 . 


.. 24*7xl2+*085= 


3487. 


• II 


II 


a/«085=1017 


18*6.. 


•066 . 


.. 18*6x12+ -066= 


3382. 


' 1* 




^•066= 869 


18 .. 


-064 . 


. 18 xl2+*064= 


3375. 


• l» 


„ 


^•064= 855 


13*7.. 


•041 . 


.. 13*7xl2+*041= 


3647. 


• II 


II 


V-041= 812 


12*7.. 


•043 . 


. 12*7x12+ -048= 


3544. 


• II 


II 


^•043= 735 


11*4. 


036 . 


. 11*4x12+ -036= 


3800. 


• II 


If 


^*0S6= 721 


9*5.. 


030 . 


.. 9*5x12+ -030= 


3420. 


• II 


II 


^•090= 658 


2*3.. 


•007 . 


. 2*3x12+ -007= 


3943. 


• II 


II 


-/•007= 330 


2*0.. 


•006 . 


. 2-0x12+ -006= 


4000. 


• »! 


• 1 


^•006= 310 


1-6.. 


•005 . 


. 1*61x2+ '005= 


3840. 


• If 


II 


^•005= 272 


*66.« 


•002 . 


.. •66xl2+*O02= 


3960. 


* II 


!• 


^•002= 177 


•33.. 


•001 . 


. -33x12+ -001= 


3960. 


. „ 




-/•001= 125 
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and are likewise not very much higher than thoee of Messrs. Hall and 
Sons and of Major M'Clintook. Some of these gentlemen, however, 
tested the pressure only at one point of the barrel, Messrs. Curtis and 
Harvey at two, Mr. Griffith and Messrs. Cogswell and Harmon at 
three; but to Mr. All port alone is due the credit of carrying out the 
experiments at half a dozen points, extending throughout the greater 
part of the length of the barrel. 

Which of the systems tried will eventually prove the best adapted 
to meet all e'rcumstances, the writer of these remarks does not 
pretend to determine. Having been present at Mr Walsh's experi- 
ments with dropping weights ten years ago, he has ever since had a 
strong desire to s°e this system more thoroughly worked out ; but he 
has no particular prejudice for or against any method that will tend 
to eluoidate the problem at issue. The results of his experience, 
so far as it goes, have led him to believe that absolute accuracy is 
very difficult to obtain, either with the dead weight or the dropping 
weight ; but, if the latter should eventually prove the more reliable, 
it is to be hoped that its effects may be so recorded as to afford 
some more ready mode of comparison than energy in foot-pounds. 

Pressure in ordinary pounds is understood by everybody, whereas 
energy in foot-pounds is not comprehended by one person in a 
hundred, and to the majority may be absolutely misleading. As has 
previously been remarked, the records in foot-pounds convey a very 
inadequate idea of the actual strain of the powder gases in the gun- 
barrel ; and this remark was made, not with the intention of imputing 
inaccuracy to the records themselves, but to indicate the effect which 
the respective figures have upon the minds of most people who look 
at them. Everybody may be able to compare between 5000, 500, or 
any other numbers, if stated as pressures in ordinary pounds, 
because the pressure is taken as a definite expression of force, 
whether it is in operation for a long or a brief period of time ; whereas 
the foot-pound is an indefinite expression, in so far that it represents 
a combination of force and time, and may mean either an ac- 
cumulation of low pressures for a long time, or high pressures for a 
short time, or a combination of both. 



SPRINGING OF STOCK-LIGHT GAME GUNS. 

(Field, July 30, 1892; vol. 80, p. 171.) 
We were recently shooting a light game gun at the target (the range 
being 40 yards), and were surprised to find that the centre of the 
charge of shot struck the target about 12in. low. The gun had 30in. 
barrels, and weighed 6lb. We afterwards obtained several light guns, 
some with 28in. and some with 80in. barrels, and invariably found the 
same thing occur. All the guns shot from 6in. to 12in. low, the 
charge being 3drs. of powder and ljos. of shot. 

We frankly admit that, in spite of a fairly long experience, we were 
at first quite puzzled. However, nearly everything yields eventually 
to experiment, and this problem was no exception to the rule. 

After a few trials it was found that the phenomenon was due to the 
recoil springing the " hand " of the stock, so that, while the charge 
was passing through the barrel, the stock became more bent, and 
therefore caused the gun to deliver its charge below the point aimed 
at. The dotted line in the accompanying woodcut shows, in an 
exaggerated form, what took place. 

After pieoes of wood had been glued to the " hand " of the stock, 
so as to prevent it springing, the charge was thrown perfectly true. 

Of course, this kind of thing does not take place with a properly 
proportioned 71b. (rim, firing the usual charge ; but only with light 
guns firing proportionately heavy charges. 

A few years ago the standard: weight for a 12-bore gun was 71b., 
now it is only 61b. 12oz. ; and, in our opinion, if the gun is properly 
designed ana used with smokeless powder, even this weight is more 
than sufficient to insure a pleasant shooting gun. But the weight 
must be put in the right place. For instanoe, what is the use of 
carrying about a solid block of wood for a stock, when the interior can 
be milled out, leaving a shell about a quarter or an inch in thickness 
and lOoz. lighter? Such a stock has precisely the same outward 
appearance as a solid stock, and is practically as strong. By milling 




For instance, if the general reader is told that the energy in a 
single pellet of No. 6 shot, when it leaves the muzzle of the gun, is 
over 5 ft. lb., and if he also sees the pressure of the powder gases on 
a charge of 304 suoh pellets, at 21in. from the muzzle, represented by 
0*33. or one-third of a foot-pound per square inch, what definite idea 
would be likely to be conveyed to his mind? Or to take another 
instance, the highest record in the foregoing table, with No. 2 
powder, at 1 inch from the breech, is represented as 186 ft.lb. ; the 
lowest, with the same powder, at 21in. from the breech, is 0'83 ft.lb. 
Would not the ordinary assumption be. from a comparison of the two 
sets of figures, that the pressure from No. 2 powder, at two-thirds the 
length of the barrel, is less than the 600th part of what it was at the 
breech ? Suoh, however, by no means represents the actual state of 
the case. If expansion of the gases alone had to be taken into con- 
sideration, the decrease of pressure would be in the proportion of 
about 1 to 20, instead of 1 to 500 ; but loss of heat, and other causes, 
would tend to a further diminution of force, and the difference 
between 1251b. and 47371b., as shown in the last column but one of 
the table, would probably give a more correct idea of the facts, the 
proportion here being about 1 to 40. How far this will stand the test 
of experience, when fuller particulars are forthcoming, remains to be 
seen ; but we shall welcome any information which will tend to settle 
the matter beyond dispute, whatever be the method adopted, or 
whether it does or does not bear out what we have advanced. 

In conclusion we may say, as we said at the commencement, but 
now altering the tense to meet the circumstances : " If we have ven- 
tured to point out what appears to us to be erroneous, we have not 
done so in anything like a carping spirit ; for where men are honestly 
working to arrive at right conclusions, and incurring much trouble 
and expense in their endeavours to obtain satisfactory results, it ill 
becomes spectators to indulge in mere fault-finding. Captious 
criticism cannot be of advantage to anyone; whereas earnest 
endeavours to reconcile apparent antagonisms may not improbably 
result in the discovery of where the truth really lies." T, 



out the interior of the stock we have about lOoz. to spare; and the 
question arises, what shall we do with it ? Now the recoil of a gun is 
caused by the base of the cartridge pressing against the faoe of the 
breech action ; therefore, if we wish to prevent excessive recoil in 
the best manner, we must conoentrate all the available weight in the 
breech action. By so doing we shall accomplish two very desirable 
objects. In the first place, the breech action, by virtue of its weight, 
will be immensely strong, and therefore the various devices for 
holding the face of the action to the barrels will be unnecessary ; and 
the recoil, instead of being transmitted through the hand of the 
stock and causing an unpleasant jar, will be at once absorbed, and 
the hand of the stock may be made small without its springing and 
causing the gun to shoot low. 

In order to insure a thoroughly sound ejector jron, a large hole 
must be provided between the barrels, for the split extractor leg to 
work in ; and, in order to provide sufficient room, the barrels should 
be jointed one tenth of an inch wider at the breech than usual. This 
change alone would require 4oz. more metal in the breech end of the 
barrels. 

We will now compare the weights of the principal parts of an 
ordinary gun with a gun suoh as here proposed. 



Ordinary Gun. lb. ox. 

Barrels, 12-bore, 30in. 3 

Breech action, furniture, Ac. 2 

Stock and wood fore-end 1 6 

Total weight 6 6 



PaoPOSBD auv. lb. os. 

Barrels, 12-bore, 30in. 3 4 

Breech action, furniture, Ac. 2 6 
Stock and wood fore-end 12 

Total weight 6 6 



If 61b. 12oz. is not too heavy, the extra 6oz. should be put into the 
breech end of the barrels and tne breech action, as it is more useful 
there than anywhere else. 

We can assure our readers that we have not drawn upon our 
imsgination for these particulars, as guns have been made on the above 
proposed lines, and have turned out highly satisfactory. P, 
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THE SPREAD OF PELLETS IN SHOT CHARGES. 



(Field, April 9, 1887 ; vol. 69, p. 480.) 

A CORRESPONDENT, writing from Ceylon some months ago, 
surgested that it would be interesting to obtain the pattern of a 
charge of shot as it reaches an object moving at the rate of sixty 
miles an hour, and he humorously added" Will some railway company 
supply a target ? " Subsequently we received from Newfoundland a 
letter from another correspondent, making the suggestion that useful 
information might be obtained by fitting up a revolving cylinder as a 
target, and shooting at this whilst it was being spun round at a 
definite rate of speed. To procure such a target, and fit it up with 
the requisite machinery for working it and accurately regulating the 
speed, would be rather an extensive undertaking for merely carrying 
oat the experiments suggested; but it fortunately happened that 
apparatus of a similar kind has been for some years in existence at 
the works of the Schultze Gunpowder Company, for the purpose of 
obtaining practical information in connection with the regularity of 
shooting of the powder manufactured at those works; and, being 
aware of this fact, we requested Mr. Griffith, the manager, to favour 
us with some particulars of the results he has obtained. That gentle- 
man not only complied with our request for information, but carried 
it out far beyond our expectation by likewise preparing a series of 
illustrations of the shot patterns, copied by means of photography, 
in the practice of which he is an adept. We accordingly have much 
pleasure in laying before our readers reduced copies of these photo- 
graphs, together with an illustration of the rotating target, which is 
kept in motion at a uniform speed by means of a steam engine 
employed upon the works. The accompanying text will furnish full 
details relative to the apparatus and the method adopted for ascer- 
taining the velocity of the pellets, while the table will afford materials 
for comparison with respect to the velocities recorded with different 
charges from the same gun, at distances ranging from ten yards to 
sixty yards, as well as those of choke-bore and cylinder guns with 
equal charges. 

In his earlier experiments, some years ago, Mr. Griffith first made 
use of a revolving cylinder for his moving target, but he found that 
the curved surface did not give altogether satisfactory results, as the 
pellets do not strike it on a true scale of arrival ; and he accordingly 
discarded the cylinder in favour of a rotating disk. The advantage 
of the cylindrical form was that the dividing lines were parallel and 
the divisions all of the same size ; but the radial lines, although not 
parallel, are perfectly readable and simple ; for, whether the space 
between the converging lines be fjreat or small, the period of time 
remains constant. And now, this preliminary over, we may lay 
before the reader Mr. Griffith's own description of his apparatus. 



Dbscbiptioh of Mb. Griffith's Rotating Target and Mods of 
Obtaining thb Rbcobds. 

To get patterns for photographing for your purpose, it was neces- 
sary to reconstruct my revolving target used for velocity purposes, 
and I send you with this a drawing of the target as used, which will, 
I hope, explain sufficiently the modus operandi. 

The apparatus consists of a flat circular target, 12ft. in diameter, 
connected electrically with a chronograph, and kept rotating at a 
steady speed by steam power. For the purpose of simplifying calcu- 
lations, 1 have run it at 318 revolutions per minute, thus giving a 
rim-velocity of 200ft. per second. The wheel is olad with a band 4ft. 
in width, and the rim is marked all round at distances 6in. apart, 
from which radial lines are ruled across the face towards the centre, 
every space at the above speed thus representing the 400th part of a 
second. Circular lines, 3in. apart, are also drawn on the face of the 
target, and by these lines the whole face is divided into sections, 
which can be numbered for reference ; and for velocity work, so far 
as arithmetical records are concerned, these lines are all sufficient. 

For visual inspection, however, the patterns thus obtained did 
not give such a good idea of the flight as a horizontal pattern 
would do ; so, for my photographic purposes, the sections bounded 
by circular and radial lines were translated into sections of 6in. 
by Sin. on a surface with parallel lines, and, the pattern being 
carefully plotted out upon this horizontal method, the patterns were 
then photographed. Thus the photographs represent a horizontal 
translation of a pattern described in a section or a circle. 

In front of the revolving target, as close as can be safely placed, 
is a fixed screen covering the whole of the lower half of the target, 
except that it is perforated with an opening 4ft. in diameter, 



so placed as to coincide with the 4ft. band rotating behind it. 
Across this opening, on the hinder side, is strained a sheet of very 
thin paper, which, on the gun being fired, gives the stationary 
pattern ; while, after passing through the paper, the pellets reach the 
revolving target and give the moving pattern. The stationary 
patterns are photographed without any further trouble. 

By whitewashing the fixed screen, one can tell whether the shot 
is a central one, and whether the bulk of the pattern has gone 
through the 4ft. aperture. If it is unevenly placed, the record is 
rejected. In my drawing (given on the following page) I have dotted 
in an imaginary pattern, as shown on the stationary paper screen (X) 
and on the revolving target (Z) behind, which is seen after it has 
made half a revolution. 

So much for the apparatus. Now for results. The photographs 
sent are in three series : 

Series 1 (see page 52) : Results obtained from a choke-bore gun, 
No. 12 gauge, giving a dose pattern, shot with 42grs. Schultze 
(equivalent to 3drs. black powder) and l&oz. of No. 6 chilled shot 
(304 pellets to the charge). 

Series 2 (see page 54) : Same gun, using 49grs. Schultze (=3Jdrs.), 
with the same quantity of shot as before, and giving a more open 
pattern. 

Series 3 (see page 56) : A 12-bore cylinder gun, with 42grs. Schultze 
and the same quantity of shot as before, and giving a very open 
pattern. 

The three series were all tried at six ranges, from ten to sixty yards, 
and the circular photographs show the stationary pattern, while the 
rectangular photographs represent the moving pattern obtained with 
each. The number of pellets within the 4ft. circle is stated, and 
likewise that in a 30-in. circle. This gives all details required for the 
patterns. 

Probably, however, you would like to know how I calculate 
velocities from suoh patterns. For this purpose I have drawn up a 
table of velocities, which I send herewith, ana will explain how they 
are obtained. I have also marked on the central photograph of the 
series (40 yards range in Series 2, page 55) some fines that show my 
methods of calculating. 

1. As to Scale.— The photographs are exactly Jgih scale, the 
4 feet being reduced to 3*2in. [The scale has been further reduced 
in order to bring the photographs within the dimensions of the page, 
but lines are marked at the edge of the engravings to indicate what 
formed an inch in the photograph, and consequently each of these 
divisions may be taken as representing a space of 15 inches. — Ed. J 
The moving target running at 200 feet velocity towards the left, every 
foot towards the right on the target rim, or *8in. on the photographs, 
means the loss of the 200th part of a second (*005sec.) ; and every 
inch on the photographs means a loss of time of *00625sec. I append 
to the photograph (page 55) my scale for reading the measurements 
plotted out in this scale. 

2. Whebb to stabt the Measurement.— The extreme left pellet 
cannot be taken as the first that strikes the target, because the gun 
throws the charge in a circle, and not in a perpendicular plane. Many 
experiments have convinced me that the first pellets consist of a group 
of about 5 per cent, of the entire charge. Many patterns show this 
distinctly ; so I invariably take as the basis of measurement a line 
drawn perpendicularly through the centre of the first 6 per cent, of 
the charge* amounting in these instances (with l|oz. of No. 6 shot) 
to the first fifteen pellets. This starting line represents the first 
arrival, and gives the chronographic result of velocity of the fastest 
pellets. On the marked photograph this is the centre between lines 
A and B. From this line any portion of the charge may be readily 
measured— always remembering that the centre of a group or cluster 
must be taken as the true velocity point of the group. 

8. Where to take Velocity fob calculating the Body of 
the Charge.— Again, many experiments have convinced me that the 
fairest point for this purpose is the centre of the first 26 per cent, of 
the pattern next after the fastest pellets. There is a regularity in 
results obtained at this point which I have not found at any other ; 
and not only so, but this point gives the velocity of the first 80 per 

* The perpendicular lines drawn by Mr. Griffith passed through pellet- 
marks included in his calculation, but these pellet-marks are sometimes 
obscured by the engraver having substituted dotted lines instead of the 
plain lines on the photograph. It is desirable to mention this, in order to 
explain an apparent anomaly, where reference is made to "the last ten 
pellets," but only eight are readily noticeable, the other two being concealed 
by the dotted lines in the illustration on page 55.— Ed, 
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cent, of the pattern— a very fair estimate of its killing value. So I 
draw a line horizontally through the point where 25 per oent. of the 
pattern is counted after the first 5 per cent, are ruled off, and 
measure the distance from the centre of this group to the base line. 
In the marked photograph this is the centre between lines B and G. 
and the measurements show a difference of '0062sec, or a loss oi 
42ft. on the mean velocity for this range. This in my table I call 
System A. 



Or, as in the table under System B, instead of taking the line at 
25 per cent., it may be placed where 45 per cent, of the pattern is 
counted after ruling off the first 5 per cent.— thus making it mark the 
centre of the entire pattern ; and the centre of this group, measured 
to the base line, will give the velocity of one-half the pattern. In the 
marked photograph this is the oentre between lines B and D, and 
meajures '0077sec, or a loss of 52ft. velocity. 

Or, again, the measurement may be made at the half -pattern line 
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itself, as under System C. This gives the avenge velocity for the 
whole charge: and in the photograph it is shown by taking the 
distanoe between line D and the base line; and this measures 
"OlSOseo., or a loss in velocity of 86ft. 

For comparison sake I have added to the table under System D 
the measurement of the last pellets of the pattern, which I find by 
experiment to average 3 per cent, of the charge ; and this is shown 
on the marked photograph by measuring from the centre of the 
last group, between lines E and P, to the base line— amounting to 
*0425seo., or a loss in velocity of 281ft. 

It will be notaoed, on looking at the tables of velocities and the 
respective losses, that the percentage loss for the middle ranges runs 
fairly constant: but in the case of the shortest range (10 yards), 
and also in that of the longest range (60 yards), the percentages 
frequently differ. I explain this by supposing that, in the 10 yards 
range, the pellets which fly fastest are the first to break away from 
the mass, and thus lose much more velocity between 10 and 20 yards 
than does the bulk of the charge ; and that, in the case of the 
60 yards range, the target aperture did not collect the lowest and 
slowest pellets of the whole cnarge, and that by just so much are my 
patterns too short for showing the pellets that were actually last in a 
60 yards range. In this case, however— as it is the effective pellets in 
a charge that we really wish to consider— those that fall to the 
ground before reaching 60 yards need not enter into our calculations 
as regards velocity. 

Using this revolving target as a guide, I can regulate my velocity 
targets to register any succeeding arrival of the charge, from the 
first small flight of pellets to the general mass ; and my custom has 
been for years to take the first 30 per cent, of the pattern (6 + 26) as 
representing the main body of the charge. fi. W. 8. Griffith. 

Resuming our remarks, it may be said, in general terms, that the 
spread of the charge from a cylinder gun at a given range is pretty 
nearly the same as that of a full choke-bore at a one-half longer dis- 
tance. Thus, on referring to the illustrations, it will be seen that, 
when the same cartridge is used (containing Sore, powder and l|oz. 
No. 6 shot), the pattern of the cylinder gun at 20 yards closely re- 
sembles that of the choke-bore at 80 yards— each having only two 
pellets outside the 4ft. circle 2 though the choke has a few more pellets 
within the lesser circle, of 80m. diameter. 

In the next comparison, the cylinder pattern at 80 yards strikes the 
eye as not quite so close as that of the choke-bore at 40 yards ; and 
the greater amount of scattering is evidenced by 14 per cent, of the 
charge being outside the 4ft. circle when the cylinder gun is used at 
80 yards, whereas only 2 per cent, is outside with the choke-bore at 
40 yards. 

With the next increase of range, it is found that there are one- 
third more pellets outside the 4ft. oircle with the cylinder gun at 40 
yards, than with the choke-bore at 60 yards ; while the pellets within 
the smaller circle are 160 with choke and 180 with cylinder at the 
res pe ctive distances just mentioned. 

With the cylinder at 60 yards, the scattering attains very large 
dimensions, nearly one-half the entire charge being outside the 4ft. 
circle. 

And at 60 yards the cylinder has nearly as many pellets outside the 
larger circle as the choke-bore has within it ; the numbers being- 
choke-bore, 196 within the 4ft. oircle, and 109 without ; cylinder 118 
within the 4ft. circle, and 186 without. 

The area of the 80m. circle is equal to 707 square inches, and that 
of the 4ft. circle equals 1810 sq. in. Taking the respective patterns 
at the different distances, we find that, in the smaller oircle, there is, 
at 80 yards, one pellet for every 2$ sq. in. with the choke-bore, or one 
to 4 sq. in. with the cylinder pun ; at 40 yards, 8 sq. in. to each 
pellet with the choke and 6J sq. in. with the cylinder ; at 60 yards, 
4£ sq. in. with the choke and $ so. in. with the cylinder ; and at 60 
yards. 7 sq. in. with the choke and Hi with the cylinder. 

In the larger circle, of 4ft. diameter, the relative proportions are 
as follows : At 40 yards, 6 sq. in. to each pellet with the choke-bore 
and nearly 8 sq. in. with the cylinder ; at 60 yards, 7Jin. with the one 
as against 11 sq. in. with the other ; and at 60 yards 9 sq. in. and 16 
sq. m» respectively. 

Consequent* 
within a 4ft. ( 



Consequently, for those who can make pretty sure of shooting 
rithin a 4ft. circle between 40 and 60 yards, the chances of hitting 
the game are about 8 to 2 in favour of the choke-bore, irrespective of 



the force of the blow, which will be heavier with the choke-bore, 
owing to the greater velocity of the pellets. Between 30 and 40 
yards, the chances with the ohoke will be rather higher than above 
stated for those who can shoot within a 2Jft. circle. But when the 
shooting is most likely to occur between 20 and 30 yards, the greater 
spread of the shot from the cylinder yan is undoubtedly advantageous 
to those who are not very sure in their aim ; and the pattern is quit e 
close enough. 



The following is a summary of the number of pellets on or off the 
target at the different ranges, the charge in every instance consisting 
of 804 pellet* of No. 6 shot : 

Gun and Charge. 5 X 15 S 2 

vtuumnviiuko. yards. yards. yards. yards. yards. 

Chok+bor; xoith Sdrt. : 

In 30ia. circle all 8781*m 233 }*» 160T» oca 100) 1QR 

„ 80-4ffln. belt 24/** 65/** w) 250 95J 1M 

Outside 4ft. circle 2 6 54 109 

Ghoks-bore, with 8§drt. : 

In 30in. circle 287}qaj KO^aoa !»}*» l&lou 33}, p. 

., 30-48in. belt 17J 801 40J** 89j W8 108) MS 92i 1M 

Outside 4ft circle 5 16 61 119 

Cylinder, with Sdrt. ; 

InSOin.drcle 264*0*9 172)o«o 130 >™> 76) 1AS 61) 11fi 

„ 30-48in. belt 385** w) 888 lOs) 238 86J lfl8 wj 118 

Outside 4ft. circle 2 42 71 148 196 

The observations in the last few paragraphs, relative to pattern and 
spread of the shot charge, are intended to apply to " pattern " in the 
ordinary sense, as shown on a stationary target, and represented in 
the circular photographs. These give what may be said to be " full- 
face" portraits of charges of shot, whereas the rectangular photo- 
graphs give *' side-views' 1 of the same. These side-views, however, 
are not exact profile representations of the charge, because the slow 
pellets actually " tail off " to a much greater extent than is apparent 
on the face of the illustrations. The circles of barely 2in. diameter 
are proportionate representations of targets of 4ft. diameter, and^the 



se photographs d< 
way that the width does ; it corresponds with a definite interval of 
time, because the target revolves at a fixed rate of speed ; but it does 
not correspond with the actual distanoe that one pellet follows after 
another, because their velocity is different from that of the target. 

The speed at which the target revolves being uniformly 200ft. per 
second — whereas the shot may move at rates varying from two or 
three up to five or six times that velocity, according to the distanoe of 
the target from the muzzle of the gun -it is obvious that the space 
between the lagging and the faster pellets must exceed the distanoe 
depicted on the photograph in the same proportion as the speed of the 
shot exceeds the speed of the revolving target. 

An estimate of the difference in this respect may be made by 
referring to the times hereafter recorded in Mr. Griffith's table. 
From the figures there given it will be seen that, with the cylinder 
gun, in a range of 40 yards, the first pellets struok the target in 
a 138seo. after the gun was fired, whereas the last batch in the same 
charge took 'loTsec to complete the distanoe— or more than one- 
third extra time. Consequently one part of the charge might kill a 
bird at 40 yards, while another portion may have traversed little 
more than 80 yards ; or the fastest pellets might just miss the tail of 
the bird fired at, while the slowest of the pellets might kill another 
bird some feet in the rear. 

Of course a bird would not be killed that lagged behind its fellow 
to the same extent as the one batch of pellets lagged behind the other, 
because the rate of speed is so different; but, supposing it to be 
requisite to shoot from three to six yards ahead of a bird (according 
to its velocity of flight) in order for the first portion of the charge to 
kill it, there would oe no chance of its being hit by the last pellets 
unless the aim were one or two yards further in front; so, as it is 
best to choose the lesser of two evils, it is wiser to run the risk of 
aiming too far forward, rather than that of being bahind ; because, 
in the one case, if you are too much in front with the fast pellets, 
you may chance to kill with the slower ones, whereas, in the other 
case, if you are behind with the fast pellets you miss your bird 
altogether. 

It should be borne in mind that these experiments were all carried 
out with carefully-loaded cartridges— as is evident when one looks at 
the even distribution of the pattern on the circular photographs. 
Therefore there are, under the best of ciroumstances, certain con- 
ditions, not hitherto generally understood, which tend to favour the 
escape of the game when so many pellets are flying around. And 
with cartridges loaded in a careless manner, or with defeotive wads, 
the shot would be scattered much more erratically, the loss of speed 
would be greater, and wide gaps would occur, allowing the birds to 
pass unscathed between the pellets. Indeed, with bad wads and 
uneven loading, the charge becomes so wildly scattered that a 4ft. 
target at 40 yards is not unf requently missed by the majority of the 
pellets ; while those which do strike the target are likely to have a 
very uneven distribution. What the width of the gaps may amount 
to under such circumstances may be conjectured on taking note of 
the distances which occur between the pellets in good patterns. The 
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SPORTING GUNS AND GUNPOWDERS. 



FIRST SERIES. 
Chokebore Gun, Loaded with 42 grains of Schultze and ttoz. of No. 6 Shot. 

PATTERNS ON FACE OF FIXED TARGET. 




PATTERNS ON REVOLVING TARGET. 



String of about 20 inches. 






String of about 40 inehe*. 




String of about 2 yards. 




String of about 8 yards. 



String of nearly 4 yards. 



String of about 4* yards. 
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SPOKTING GUNS AND GUNPOWDEKS. 



SECOND SERIES. 
Choke-bore Gun Loaded with 49 grains of Schultze and 1»oz. of No. 6 Shot. 

PATTERNS ON FIXED TARGET. 




PATTERNS ON REVOLVING TARGET. 






String of about 2i tot. 






String of about 4 feet. 




String of about 6? feet. 




String of ntftrly 4| yard*. 
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SPORTING GUNS AND GUNPOWDERS. 



THIRD SERIES. 
Cylinder Gun Loaded with 42 grains of Schultze and 1|oz. of No. 6 Shot. 

PATTERNS ON FIXED TABGET. 







PATTERNS ON REVOLVING TARGET. 



String of about 2f feet. 









String of about 5 feet. 



String of about 7k feet. 




String of about 4 yards. 



String of about 4fr yards. 



String of about 4f yardi. 
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SPORTING GUNS AND GUNPOWDERS. 



TABLES OP VELOCITIES CALCULATED FBOM THE MOVING TABGET PATTERNS AS SHOWN ON PHOTOGRAPHS. 





Bante 
yards. 


First cluster of pellets 
reach the target. 


Measured bt System A. 


Measured bt Ststbm B. 


Qui and Load. 


Chrono- 
velocity. 


Equivalent 
time. 


25% of 

pattern lag 

behind. 


Total time 
for the 
range. 


Equi- 
valent 
Telocity. 


Less Telocity 

than the first 

pellet*. 


45% of 
pattern lag 
behind the 

5%. 


Total time 
for the 
range. 


Equi- 
valent 
velocity. 


Less Telocity 

than the first 

pellets. 


Firtt8eri*t. 

Choksbou, with Sdrs. 
powder and lftoz. 
No. 6. 


10 
20 
30 
40 
50 
60 


Pt.-Sec. 
1132 

1073 

976 

884 

802 

675 


Sec. 
-0265 

•0559 

•0923 

•1357 

•1871 


Sec. 
•0010 

•0020 

•0035 

•0055 

•0077 
■0102 


Sec 
•0275 

•0579 

•0J79 
•0958 

'0454 
•1412 

'0536 
•1948 

•0822 
•2770 


Ft. -Sec. 
1061 

=66t 
850 

=560 
770 

=365 
650 


41ft, or 3-6% 
37ft, or 3-3% 
37ft, or 8-8% 
34ft, or 3-8% 
32ft, or 3-9% 
25ft, or 3-7% 


Sec. 
•0017 

•0061 

< 0052 

•0073 

•0105 

•0187 


Sec 
•0282 

'0308 
•0590 

'0385 
•0975 

'0455 
•1430 

'0546 
1976 

'0829 
•2805 


Pt.-Sec 
1063 

*%7 

'"& 

= 660 

839 

=549 
760 

642 


69ft, or 61% 
56ft,or52% 
58ft., or 5*4% 
45ft, or 51% 
42ft, or 5-2% 
33ft, or 4 9% 


8*oond Serin. 

C voxsBoax, with 3jdr. 

powder and l$oz. 

Thia one is marked 
on photograph to 
ahow method of 
calculating. 


10 
20 
30 
40* 
50 
60 


1200 
1124 
1031 
938 
855 
756 


•0248 
•0534 
•0873 
•1280 
•1754 
•2381 


•0012 
•0022 
•0040 
•0062 
•0090 
•0112 


•0260 

'0206 
•0556 

'0357 
•0913 

•0429 
•1342 

•050$ 
•1844 

•0649 
•2463 


1153 
— 1013 

1079 
=840 
966 

814 
=462 
722 


56ft, or 4*6% 
45ft, or 40% 
45ft, or 4-4% 
44ft., or 4-7% 
41ft., or 4-8% 
34ft., or 4-5% 


•0020 
•0032 
•0055 
•0077 
•0110 
•0140 


•0268 

•0288 
•0556 

'0372 
•0928 

'04*9 
•1357 

•0507 
•1864 

'0657 
•2521 


1119 
=1042 

1060 
=806 

970 

=457 
714 


90ft., or 74% 
64ft, or 5-7% 
59ft., or 5-7% 
54ft, or 5-8% 
50ft, or 5-8% 
42ft, or 5*5% 


Third 8ertot. 

CTLiWDKt, with Sdrs. 

powder and ljoz. 


10 
20 
30 
40 
50 
60 


1128 
1062 
963 
870 
784 
667 


•0266 
•0565 
•0935 
1380 
'1915 
•2700 


•0015 
•0030 
•0050 
•0060 

•0102 
•0120 


•0281 

'03'4 
•0565 

'0390 
•0965 

i*J? 47s 
•1460 

'OSS7 
•2017 

'0803 
•2820 


1067 


61ft., or 5-4% 
54ft,or5M% 
49ft, or 5*1% 
47ft, or 5-4% 
41ft, or 5-2% 
29ft., or 4-4% 


•0027 
•0040 
•0070 
•0097 
•0136 
•0145 


•0293 

'0312 
0605 

'0400 
•1005 

'047* 
•1477 

'0574 
•2951 

'0794 
•2845 


1024 
=962 

991 
=750 

895 
-636 

813 

731 
-J7* 
633 


104ft., or 92% 
71ft., or 67% 
68ft, or M% 
57ft, or 6*6% 
53ft, or 6-7% 
34ft., or 5-1% 



System A consists in measuring; a line across the first 5% of the charge, and a line across the next 25% of the pattern, and 

distance from c ent re to ce n tre of each space so marked. 
System B as above as regards the first 5%, but the next line is drawn at the exact half-pattern, and then the distance from 

each space so marked is measured. 



measuring the 
to centre of 



illustrations being, as already stated, only ^ of the full scale, an 
eighth of an inch in the distance between two pellets is equivalent to 
three inches in reality ; or hall an inch would represent a foot. 

In fact, there are many interesting little problems that may be 
worked out by those who will devote the necessary time to a careful 
examination of Mr. Griffith's photographio representation of the 
charges of shot, and a comparison of the figures in his table of results j 
and those who do so will find a great deal of information to repay 
them for the time they hare devoted to the subject. 

In these tables we have inserted, in italic figures, the respective 
times, and corresponding velocities, for every intermediate 10 yards, 
so that the velocity stated between 10 yards and 20 yards may be 
taken as representing the actual velocity at 15 yards ; that inter- 
mediate between 20 and 80 yards would represent the speed of the 
shot at 25 yards ; and so on. It will be observed that the velocities 
as measured by systems A and B are very close together, while those 
measured by systems C and D are much wider apart. We will 
therefore take the average of the A and B systems as representing 
the probable velocities at the respective distances, and we append 
thereto the energy or striking force per pellet at these ranges. This 
having been done, the results work out as follows : 

Velocity or the Pellets at the Respective Ranges. 



Choke-bore with 3)drs. 

„ with Sdrs. ...885 
Cylinder with Sdrs. _859 



20 yards. 
.925ftsec. 



30 yards. 
... 761 ftseo. . 
... 723 „ . 
m.696 „ 



40 yards. 50 yards. 
647 ft sec. ... 528 ftseo. 
608 „ ...463 „ 
583 453 „ 



With these velocities, the amount of energy or striking-force 
in one pellet of No. 6 shot, at the above-mentioned ranges, would be 
as follows : 

Energy of No. 6 Pellet at the Respective Ranges. 

20 yards. 30 yards. 40 yards. 50 yards. 
Choke-bore withSJdrs. ... 49-2 ft os. ... 33*3 ft os. ... 241ft os. ... 16*0 ft os. 

with Sdrs. ...45-0 30*0 „ ...217 „ ...12* „ 

Cylinder, with Sdrs. ...43*4 „ ...27-8 19'6 „ ...1T8 „ 

It will be seen therefore, that the energy or killing-power of the 
diets with the 8} dr. charge, was undoubtedly higher than with 
drs., as might be anticipated. But with the choked and cylinder 
barrels, used under exactly the same conditions, and with e^ual 
charges, the choke gave higher velocity, and consequently more 
killing-power ; and this was shown to a greater extent at 40 yards 
than at shorter distances. Thus : 

20 yards. 30 yards. 40 yards. 50 yards, 

ft os. 

Cylinder ... 43*4 27*8 19-5 1T8 

Choke... ... 45.0, or + 6% 800, or + 8% 217, or + 11% 12'3 f or + 4% 

Beyond 40 yards, however, when the charges from both barrels 
became widely scattered, the ohoke did not retain its superiority to 
the same extent. r 



U 



THE SPREAD OF SHOT OF DIFFERENT SIZES. 
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TABLES OF VELOCITIES CALCULATED FROM THE MOVING TAKGET PATTERNS AS SHOWN ON PHOTOGRAPHS. 





Range 
Tarda. 


Measured bt System C. 


Measured bt System D. 


Qua and Load. 


Mean velocity 
of the whole 
pattern lags 

behind tha5%. 


Total 

time for the 

range. 


Equivalent 
velocity. 


Less velocity than the 
first pellets. 


Last 10 
pellets lag 
behind the 

first 5%. 


Total 
time for 
the range. 


Equi- 

Talent 

velocity. 


Less velocity 

than the first 

pellets. 


First Series. 

Chozsboke, with Sdrs. 

powder and ljoz- 


10 
20 
30 
40 
50 
60 


Sec. 

•0030 

•0051 
-0068 

•0129 
•0174 
•0250 


Sec. 
•0295 

'0315 
•0610 

'0401 

•1011 

*047S 
•1486 

'°iS9 
•2045 

'0873 
•2918 


Ft.-Sec. 
1017 

**9$* 

983 
=748 _ 

890 
=632 

808 

783 
=344 

616 


115ft, or 10-2% 
90ft, or 8*4% 
86ft, or 8-8% 
76ft, or 8*6% 
69ft, or 8*6% 
59ft, or 8-7% 


Sec. 
•0070 

•0145 

•0220 

•0360 

•0160 

•0540 


Sec 
•0335 

•0369 
0704 

•0430 
•1143 

•1717 

•0614 
•2381 

'0877 
•8208 


Ft -Sec. 
896 

° 3 »m. 


236ft, or 20*8% 
221ft, or 20*6% 
188ft, or 19*3% 
185ft., or 20-9% 
158ft.. or 19*7% 
114ft.. or 16-9% 


Second Series. 

CmOKMBOEM, with 3|drs. 

powder and ljoz. 

* This one is marked on 
photograph to show 
method of calculating. 


10 
20 
30 
40* 
50 
00 


•0033 

•0058 
•0090 
•0130 
•0180 
•0256 


•0281 

•oj// 
-0592 

'0371 
•0963 

'0447 
•1410 

'0524 
•1934 

'0703 
•2637 


1067 
=965 

1013 
=800 

935 
—672 

851 


142ft, or 11*8% 
111ft, or 9-9% 
96ft, or 9'3% 
87ft., or 9-8% 
79ft., or 9-2% 
73ft., or 9-6% 


•0090 
•0180 
•0270 
•0425 
•0500 
•0590 


•0338 

'0376 
•0714 

'0429 
•1143 

•054* 
•1685 

•0569 
•2254 

•2971 


888 
""it 

= % 

=5 %4 

" 5 l65 
= 4 i* 
606 


321ft, or 26-5% 
283ft., or 25*2% 
243ft., or 23-6% 
234ft., or 24-9% 
190ft, or 22-2% 
150ft., or 20*0% 


Third Series. 
Ctuvdeb, with Sdn. 
powder and lgoz. 
No. 6. 


10 
20 
80 
40 
50 
00 


•0060 
•0076 
•0120 
0160 
-0233 
•0260 


•0616 

•o3*S 
•0641 

'0414 
•1055 

'0485 
•1540 

'0608 
•2148 

'0812 
-2960 


949 

m t*4 

858 

779 

" w eoe 
=J70 «oe 


179ft., or 15-9% 

128ft, or 1T9% 

110ft., or 11-4% 

91ft, or 10-4% 

86ft., or 11-0% 

59ft, or 8-8% 


•0117 
•0222 
•0640 
•0490 
•0570 
•0570 


•0388 

'0404 
•0787 

'0488 
•1275 

•1870 

•oo*J5 
•2485 

'0785 
•8270 


784 
=74* 
762 

3*382 
550 


344ft, or 30-5% 
300ft., or 28*3% 
257ft,or26-7% 
228ft., ox 26*2% 
181ft, or 28-1% 
117ft, or 17-5% 



System C is the same as System B as regards the two lines, but measurement is made from the centre of the first space to the second line. ' 
System D is the same as above as regards the first 5%. Then the last 8% of the pattern is ruled off, and the centre of this space is measured 
from the centre of the first 5%. 

G.— T. 



THE SPREAD OF SHOT 07 DIFFEBENT SIZES. 

(Fkld, April 2, 1887; vol. 60, p. 461.) 

Sib,— "No. 8" states in a recent letter that small shot spreads 
more than large. There is a widespread impression that large 
shot scatters more widely than small. I should he very much 
obliged if yon would tell me which is the right doctrine. Hitherto 
I haye need small shot, under the impression that it kept together 
better than large, and so was more killing in small-bore guns. If 
it spreads mote than large shot, it would seem to be a mistake to 
useik A. B. 

[We do not think that any absolute rule can be laid down, as eo 
much depends upon the boring of the gun and the charge that is used. 
Generally speaking, we believe that the small sizes spread rather 
more than the large, but ihe same gun will behave differently with 
different sizes of shot and different charges of powder. Borne yeais 
ago Mr Griffith carried out some experiments which bear on the above 
question. He fired charges of various sues of shot through a series 
of screens fixed at 5, 10, and 15 yards from the muz*le of the gun, and 
measured the diameter of the pattern marked on each screen. The 
s, with loz. shot from No. 2 to No. 8, fired with 3drs. 



of powder, were as follows— the diameter of the pattern being given 
in inches: 

No. 2. No. 8. No. 4. No. 5. No. 6. No. 7. No. 8. 

5 yards 8* ... 3 ... 4 ... 4 ... 4} ... 4 ... 4 

10 ? ... 6 ... 6 ... 6i ... 7 ... 7 ... 6i 

15 1 10 ... 9 ... 10 ... 11 ... 11 ... 12 ... 11 

The gun need was a moderately choked 12-bore, giving a pattern of 
about 150 with loz. of No. 6. The same gun was also tried with 
charges of 2j drs. and 8}drs. with three sizes of shot— the largest, 
smallest, ana intermediate— under the same conditions as above 
stated, with the following results: 



5 yards 

g :: 



No. 2. 

2Jdrs.3dia.3Jdra. 

.. 4 35 5 .. 

.979 .. 

,. 14 10 14 .. 



No. 5 

2Jdrs.3dr8.SJdrs. 

..445 .. 

..9 65 9 .. 

. 13 11 13 .. 



No. 8. 
25drs.3drs.3Mrs. 

,'. 10 65 11 
.. 14 11 15 



Here it will be seen that the spread with Sdrs. was, as a rule ; less 
than with either 2Jdrs. or o^drs. But, as frequently has been pointed 
out in the Field > one mutt not expect exactly the same kind of leeults 
fi om using the same charges in other guns. In order to find out what 
will be the effect of using this size of shot, or t tat charge of powder, 
experiments should be made with your own gun ; as, if you pin your 
faith upon the statement of what has been dene with the sun of some- 
body else, you may be greatly misled in the result, although the 
statement itself may be perfectly true.— Ed.] 
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SP6ETtNG GUNS AND OTJNPOWDJBE& 



SHOT-CHARGES FIRED AT MOVING TARGETS- 

{Field, Sept. 20, 1890; Vol. 76, p. 459.) 

Sir,— Having had an opportunity of trying some experiments with 
a shot gun at a moving target, I endow yon four photo-diagram* 
giving the results. 

The target (a whitewashed plate of sheet iron, attached to the aide 



of a railway vehiole) moved at right angles to the line of fire, from 
right to left, and the distance from gun to target at the moment of 
firing was 40 yards. The time occupied by the target travelling be- 
tween two points, 68} yards apart, (i.e., l-30th mile), was taken by 
stop watch, and the shot was fired when the target was midway be- 
tween the two points, so that the mean speed of target at the time of 
firing was ascertained with sufficient exactness. The line across the 
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bottom edge of target is marked off in feet; the distance from this 
line to top edge of target is 80in. The bull's-eye to the left is the spot 
aimed at. The gun used was a Winchester repeater, 12-bore. 

I was trying an experimental load of 70grs. black powder and los. 
of No. 6. The load does not suit the gun, and the pattern, as such, is 
bad ; but that does not affect the mean position of the charge on the 
target. 

When firing, I got the gun on the mark a few yards before it 
armed at the right place for firing, and kept it there until fired ; so 
that the muzzle of the gun was moving with the mark at the moment 
of firing, i.e., there was " swing " on the gun. 

No. 1 Target (speed, 11*4 mi'es per hour, 1675 feet per second).— 
Shot, 1ft. 9in. behindfcne mark. 

No. 2 Taboit (epeed, 22*8 miles per hour, 80*6 feet per second).— 
Shot, 4ft. 6in. behind (allowing 6 in. for errr of aim, as shown by 
oross to left of mark). 

No. 3 Target (speed, 28*26 miles per hour, 41 '5 feet per seoond).— 
Shot, 6ft. (nearly)^ehSid. 

No. 4 Target (speed, 82 miles per hour, 47 feet per second).— 
8hot,6rB. On. behind. 

The mean Telocity of the shot, as deduced from No. 8 and No. 4 



targets— which, I believe, are accurate as to speed of target, and on 
which I know that the aim was good— would be about 846ft. per 



I think that there is some indication of a lengthening out of the 
pattern on No. 8 and No. 4. This, of course, would become more 
marked at higher speed ; but even at speeds of 40ft. to 60ft. per seoond 
the displacement due to movement of the target between the first and 
last pellets of the charge would be considerable. The striking Telocity 
o* the shot (70grs. black and loz.), as per table published in i*he Field 
of April 19, 1890, would be about 590ft. per seoond. This velocity, 
when the target was moving at thirty-two miles per hour or 47ft. per 
seoond (as in No. 4), would give a displacement of nearly 6in. between 
the first and last pellets, supposing that the charge were only 6ft. 
long when it reached the target, i.e., if the leading pellets were 6ft. 
in advance of the rear pellets. 

It is, I think, a;uite possible that a gun which would make an even 
pattern at a stationary target might, owing to displacement, make a 
patchy pattern at a moving target, or vice versa, 
a .Although there is nothing very scientific, and possibly nothing new 
in the above, still the diagrams may interest some of the readers of 
The Field ; they will, at any rate, serve to illustrate the necessity for 
aiming forward at cross shotB. H. A. Ivatt. 



THE PATTERNS OF CHOKED AND UNCHOKBD 
GUNS. 

{Field, October 18, 1888; Vol. 72, p. 521.) 

When the choke-bore was a novelty, and began to attract consider- 
able attention from lovers of the gun, many views were propounded 
as to the mode of action of the choke upon the charge of shot : but, 
although muoh was written with reference to curves which the 
pellets were supposed to describe during their flight, and other 
matters bearing more or less upon the subject, very little practical 
evidence was produced, as far as we are aware, to demonstrate the 
accuracy of any of the respective theories. And the books on the art 
of shooting which have since been published, whatever may be 
their merits in other respect*, have not greatly enlarged the amount 
of available information upon this particular feature of the many- 
sided problems that are connected with the motion of projectiles. It 
is not surprising, therefore, that wishes are expressed, from time to 
time, that something should be dons to throw a little more light upon 
the subject} and the latest suggestion of the kind has been received 
from a foreign corresnondent. Major Thiel, who, in our impression 
of August 11, 1888, said that he had consulted some of the most recent 
books on gunnery without finding the information he sought, and 
consequently asked to be enlightened upon certain points. No one 
having responded to this appeal, we have been induced to carry out a 
few experiments ; and, although we do not profe?s that they will 
afford complete and definite replies to the questions specially put, we 
lay them before our readers in the hope that they may be of interest, 
and add something to the facts that have previously been placed upon 
record. 

We need hardly say that one great difficulty connected with investi- 
gations into the motion of shot charges, as tbey leave the muzale of 
the gun, arises from the complications produced by the rush of gas 
that accompanies the exit of the mass of pellets, and by the body of 
compressed air that is driven out in advance of the shot and wads. 
Hence, if a wire is fastened across the muzzle of a gun, in order to 
obtain a chronographio record, the wire is apt to be broken by the 



condensed air before the charge itself has actually reached the and of 
the barrel ; and thus the record will be more or less vitiated, accord- 
ing as the prematureness in breaking contact bears a large or small 
proportion to the whole time of the chronograph record. And, on 
the other hand, if a target is placed in close proximity to the muszle 
of a guu, it is usually so much knocked about by the combined action 
of the projectiles and accompanying gases as to be rendered practically 
useless for comparison with other targets p!aoei at greater distaucas. 

With the view of obviating the troublesome effects thus produced, 
a member of our staff proposed to fire charges of shot through a 
supplementary tube fixed some little distance in front of the muszle 
of the gun ; and he accordingly had a tapering tube made of ffun- 
metil, bored out at one end to a diameter of 2in., but diminishing 
gradually to the size of an ordinary 12-bore at the opposite extremity, 
where it ended in a full choke of the usual character. This tube 
(which is ISin. in length) was fastened in the centre of a long 
horizontal support, with a fixed rest for the gun at one end, and a 
sliding frame for the targets at the other. When the muzzle of the 
gun was fixed at a distance of 30in. from the broad end of the tapering 
tube, it was found that, on the gun being fired, the entire shot-charge 
would enter the opening and pass through the tube. And it will be 
understood that, in its course, the charge would, on leaving the 
muzzle of the gun, first traverse the intervening space of 2}ft. in the 
open air (thereby getting clear of most of the powder gases), then 
the shot would enter the broad end of the supplementary tube, and 
finally, after passing through the tube and emerging from its choked 
muzzle, the pellets would act upon the target placed a short distance 
in front. 

The targets were made of a thin kind of glazed cardboard (techni- 
cally known by the name of " gUzeboards "), busked up by wood (dry 
white pine) lin. in thickness. This compound target was adopted 
after trying many kinds of material, metallic and otherwise ; cards 
of different thiokneoes, and plates of various kinds of metal, were 
burst and torn through in too irregular a fashion to be of any service 
whatever ; but when the thin glazed card was backed up by a pine 
board, there was usually a tolerably dean perforation through the 
card, which was not interfered with by the subsequent tearing and 
splintering of the wood on the farther side of the board. With this 
apparatus the following experiments were made : 

A target was fixed at a distance of 2in. from the muzzle of the taper 
tube, and the gun was then fired, the oharge of shot piercing the 
target ; a fresh target was then fixed at 4in. from the muszle, and the 
gun again fired; and so on up to 12in., when the distance was in- 
creased to 18in. Beyond this distance the supplementary tube was 
dispensed with, the ordinary sun alone being used. After a series of 
target* had been obtained with the taper tube in its choked condition, 
the choke was bored out, and another series was taken, under similar 
conditions, with the cylinder boring. Of course several charges were 
fired at ea-h distance, so as to ascertain that -he results were of a 
practically uniform character. The ordinary charge of 42grs. of 
Sohultze and l|oz. of No. 6 shot was used throughout. The choke- 
bore employed was a sing Vbarrelled gun of 12-gauge, made by Mem*. 
Cogswell and Harrison,andgivingapatternof about 220 in a30in.oircie 
at 40 yards. The single barrel was chosen as being more convenient for 
experimental purposes, in fixing it on the horizontal support ; and all 
the charges fired into the supplementary tube (both before and after 
the choke was removed) were fired from this gun, so that the condi- 
tions might be the same with both kinds of boring. After the sup- 
plementary tube was dispensed with (at distances beyond 18in. from 
the muzzle) the sinple-barrel was still used for the choke-bore experi- 
ments, and the ordinary cylinder barrel of another gun was used for 
the experiments with the cylinder boring. 

The experiments thus made go to prove, what one might naturally 
anticipate, that the action of the inclined surface of the choke causes 
the outer portion of the charge to converge towards the centre. The 
evidence of this fact, however, is more marked than one could expect, 
as, at a distance of 2in. from the muzzle, the oharge from the choke 
is found to be one-sixteenth of an inch less in diameter than the 
muzzle from which it issued ; and the difference of effect between the 
chokebore and the oylinder is further demonstrated by the cardboard 
facing of the target being always sound (except as regards the 
ordinary shot perforations) when the cylinder was fired, whereas with 
the choke, when the target was either at 2in. or 4in. from the muzzle, 
the cardboard was so shattered by the combined effect of the shot and 
the residue of gas and compressed air, that the card was rendered 
useless as a record. In the following figures are given copies, taken 
by photographic process, from the targets used with the choke and 
cylinder. All the illustrations are oopied directly from the cardboard 
facing of the target exoept in the case of the chokebore at 2in. from 
the muzzle. The cylinder target at. that distance is oopied from the 
card, but that of the choke had to be taken from the wood backing, 
as the card was too muoh damaged to be available ; and we may add 
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that the edge of the hole in the wood is braised, as though struck by 
a wad, the perforation made by the shot being less in size than the 
wad. We tried to push a 12-bore wad through the holes in the 
wood of both the 2in. and 4in. chokebore targets, but without 
success, although the wads from the gun must necessarily have been 
squeezed through the perforation. In both the 2in. and the 4in . choke- 



wads separating more or less from the shot, and striking the card- 
board separately, as shown by the bruises indicated by the faintly- 
marked segments of a circle been on the 18in. targets, next given. 




choke at 2 mens. 



CTLDfDBB AT 2 THCHE8. 



bore targets a 20-bore wad fits tightly into the bole; but in the 
latter this is to some extent due to the wood having become rather 
jagged during perforation by the shot-charge. 

We do not propose to give representations of the targets at every 
distance, as the variations, from step to step, are not always sufli- 




CHOKE AT 6 INCHES 



CYLINDER AT < 



ciently marked to be readily noticeable. We therefore next show the 
targets at 6in. from the muzzle, where the outer pellets of the charge 
have opened out a little, the diameter of the perforation in the target 
being about eight-tenths of an inch. 
Beyond a slight increase in the size of the perforations, there is 




CHOKE AT 12 I5CHK8. 



C1LIHDEB AT 12 IXCHIS. 



nothing material to notice in the targets at Sin. and lOin. from the 
muzzle ; but as the distance is increased, irregularities arise, through 
pellets being thrown off from the main body of the mass, as shown in 
the 12in. targets. 
And sometimes there is a further complication arising from the 




CHOKE AT 30 INCHES. 



CYLINDER AT 30 XVCHX8. 



Here, in the 18in. cylinder target, it would appear that the bruise 

must have been made by the felt wadjafter the pellets had fused 

; through the card ; for, if a wad were backed up by the force of the 
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shot, the probability it that the wad would have been completely 
driven through, as shown in the cylinder target at 24 inches. 
As previously stated, at distances beyond 18in. the supplementary 




CHOKB AT 3 PBBT. 



CTLIKDBB AT 3 FBBT. 



tab© was dispensed with, and the ordinary gun alone was used. 
Target 8 were pierced at 24in., 30in., 3ft., ana afterwards at one-yard 
intervals up to 18 yards. As will be seen opposite, in the 30in. target, 




CHOBB'BORE AT 6 PBBT. 



the pellets outside the main body of the choke-charge present 
a marked feature ; but, of course, the compactness of the nucleus 
cannot be seen, owing to the target being cut away so completely* 



In the 8ft. targets, in the previous column, the wads have again 
interfered with the regu-lanty of pattern, as is quite obvious with 
the cylinder, and probably also occurred with the choke-bore. 

At distances beyond one yard the pattern begins to spread con* 
siderably, especially with the cylinder; but the charge from the choke 
has a nucleus from which pellets detach themselves gradually. This 
was distinctly shown when firing at a distance of 6 feet, about 
thirty pellets becoming detached and spreading themselves over a 
circle of Sin. diameter, but the body of the charge went through like 
a bullet. The pellets of the cylinder, however, are still so close 
together as to out out the cardboard completely, as shown in the 
following illustration. 




CTLIKDBB AT 6 RET. 

At 4 yards the extreme spread from both barrels was about 6in., 
but the choke had a large nucleus, with the rest of the pellets 
rather sparsely scattered, whereas the cylinder pattern was more 
evenly distributed over the entire space. At this distance, the wads 
struck the targets several inches clear of the extreme pellets of the 
shot. At 6 yards, the cylinder pattern had spread so much that it 
would cover about the size of one of these pages, nearly all the pellets 
being clearly apart; whereas the chokebore retained a distinct 
nucleus, which gradually diminished at longer distances, but did not 
disappear till the range was increased to 18 yards ; and at that point 
the chokebore pattern showed almost exactly the same spread as the 
cylinder at 6 yards. Indeed, although the one pattern was taken at 
three times the distance of the other, the two were scarcely dis- 
tinguishable for rpread and regularity. p rp 



PATTERNS FROM CHOKED AND UNCHOKED GUVS. 

(Field, Nov. 17, 1888 ; Vol. 72, p. 781.) 

In our impression of Oct. 18, 1888, we gave a number of engravingB 
representing patterns made by choke-bore and cylinder guns ; and, in 
a hrief notice, in continuation of the subject, in our issue of the 
following week, we stated that we would, in accordance with a 
suggestion that had been made, take some patterns with the same 
guns at longer ranges. In carrying out these experiments, we found 
that a mere enumeration of the measurements representing the 
spread of pattern at different distances was not at all a satisfactory 
method of recording the results, as a few strangling pellets might 
freatlv enlarge the extreme measurements in some instances, 
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although then night be little difference in the general character of 
the pattern. Accordingly we adopted instead a method of taking the 
number of pellets placed by the chokebore and cylinder barrels in a 
given circle for a stated distance, and increasing the diameter of the 
circle uniformly with every increase of range. Thus, beginning at 






(jrhruUr 




the distance of IS yards, the number of pellets in a 12in. circle were 
taken ; at 14 yards the circle was increased in diameter to 14in. ; 
and at every successive two yards, up to a range of 40 yards, 
patterns were taken with an enlargement of the circle by two 
inchcf at each stage. And in order that the regularity of the 



patterns might not be in any way interfered with by inaccuracy o 
aim, " selected patterns " were made, or, in other words, the circles 
were described around the centre of the pattern on the respective 
sheets after the targets had been shot at. 

The chokebore patterns were taken, as m the previous experi- 
ments, with a 12-bore gun by Messrs. Cogswell and Harrison ; and 
the cylinder patterns with a 12-bore gun by Messrs. Woodward 
and Son. The latter gun is bored in the old-fashioned way, being 
a little opened at the breech, and then nearly cylindrical to within 
6in. of toe mussle, where it is slightly relieved. Both guns give 
good regular shooting ; but they were not selected as in any way 
extraordinary representatives of their class, and were merely taken 
as being conveniently at hand at the time they were wanted. The 
ordinary oharge of 42grs. of Schultse and If ox. of No. 6 chilled shot 
was used throughout; and the pattern stated is the average of six 
shots at each distance. 

The foregoing diagram will give a graphic representation of the 
regular enlargement in the dimensions of the targets as the length 
of the range was increased ; while the number of pellets in the 
choke-bore patterns are indicated by the numbers on the left-hand 
side, and those made by the cylinder barrel are shown by the 
corresponding score on the right hand. We do not give any 
numbers for less distances than 12 yards, because the chokebore 
targets at 10 yards were so much out about that it was impossible to 
say how many pellets had passed through some of the open spaces ; 
and the number counted was consequently too low to be accurate. 

The average pattern made by toe choke-bore, for the whole of 
the fifteen distances, was 262, or 86 per cent, of the entire oharge 
of 804 pellets. The average with the cylinder was 184, or 
60 per cent, of the entire oharge. It will be observed that, by this 
regular increase of circle with distance, there is not a very wide 
departure from the average, either with the chokebore or the 
cylinder. But an examination of the figures shows some points of 
difference between the two series. There are certain irregularities 
—as may always be expected when a number of rounds are fired 
with shot charges— and therefore a direct step-by-step comparison 
cannot well be made ; but by dividing them into three groups of 
five ranges each (say 10 to 20 yards, 20 to 80 yards, and 80 to 40 
yards), we find that the chokebore is above the average in the first 
group, near about the average in the second group, and below it in 
the third ; whereas the cylinder is almost exactly the average in the 
first group, above it in the second, and below it in the third. The 
comparison is more readily made in per-centages than in the actual 
numbers : and we therefore give a table, showing the nearest per- 
centage without resorting to fractions : 

PROPORTION OF BARREL TO WHOLE CHARGE. 



Range. 
12 yards 

w » 

18 „ 


Diameter 

of Circle. 

12fn. ,. 


Choke 
91 p# 


Pattern, 
r cent. 

„ ..... 

it 


CyUnde 

66 pi 

60 

60 

82 


r Pattern, 
ir cent. 


ltin. 

lOin. 

lffln. a 


91 

91 

80 


•» 
»• 


20 ». 


20in 

ftftin, 


87 

88 

86 


•• 


80 


M 


22 „ 


i> 


82 


** 


24 •• 


i* 


64 

82 


" 


26 „ 


26Jn. 

2Bin« 

SOin. 


87 

85 

84 

88 

82 

85 


M 


28 „ 




81 


M 


80 „ 


*t 


80 

80 


" 


82 „ 


9fln 




84 „ 


Stfn. 

86ln. 




82 




86 „ 


i» 


50 

88 


" 




38in. 


82 




40 „ 


40in. 

Average 


82 

88 


» 


56 

80 


•• 
•• 



If we summarise the groups, the results appear about as follows : 

Ranges. Choke-bore. Cylinder. 

10 to 20 yards 4% above average Very near the average. 

20 to 30 , Barely the average 8% above average. 

30 to 40 „ 4% below average 8% below avenge. 

Looking at these figures, it would seem— so far as one may infer 
from experiments with only one barrel of each method of boring— 
that the pellets from both guns keep pretty nearly to straight lines, 
and so the spread of the shot does not depart very widely from a 
conical form throughout the whole length of range. 

Beyond 40 yards it was hardly practicable to carry on the 
investigation of the "conical spread" as shown above, owing to 
the large sise of the targets required, and therefore we reverted 
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to the ordinary SOin. circle, with which we commenced at 20 yards 
and proceeded by steps of fire yards each up to 60 yards ; bat, in 
order to give a farther indication of the spread of the charge, a 
second circle was also drawn with a diameter of 40in. The records 
of choke and cylinder patterns thos ascertained are as follows : 

PELLETS IN CIBCLES OP THIBTY AND POBTT INCHES. 



Bahgx. 

20 yards 

25 „ 

30 „ 

35 „ 

40 „ 

45 „ 

50 „ 

55 „ 

» „ 



Thibtt Inch Circle. 

Choke. Cylinder. 

... an 255 .... 

... 285 184 .... 

... 265 140 .... 

... 257 130 .... 

.. 218 117 .... 

... 140 84 .... 

... 115 78 .... 

... 93 65 ... 

.. 80 56 .... 



Forty Inch Circle. 

Choke. Cylinder. 

.. all 284 

.. all 244 



290 195 

248 169 

203 125 

169 116 

130 96 

120 92 



By way of supplement to the above, we give another table showing 
the Dumber or square inches of space there would be to every 
pellet, supposing the pellets were evenly distributed throughout 
the ordinary 30in. circle, and in the belt from 30 to 40 inches. 

ABEA PEB PELLET OP CHOKE AND CYLINDER PATTERN. 



Rures. 



Thibtt Inch Circle. 

Choke. Cylinder. 

20 yards 2*3 sq. in.... 2*8gq.m. 

» 2-5 3-5 „ 

30 „ 2-7 „ ... 5«0 „ 

« „ 2-8 5-4 „ 

40 3-2 6-0 „ 

45 „ 5-5 8-4 „ 

50 „ 6*2 9-1 „ 

55 , 7'6 10-9 „ 

« , 8-8. 12-6 „ 



Belt from 30 to 40in. 

Choke. Cylinder. 

— ... 19'0 sq. in. 
29'0 sq. in.... 9*2 „ 
20-4 „ ... 6-2 „ 
167 „ ... 84 ., 

18-3 10-6 „ 

8-7 13-4 „ 

10*2 14-4 „ 

149 17*7 „ 

13*8 „ ... 15-3 „ 



The above figures serve to demonstrate the reason— so frequently 
stated in worcfe—why unchoked barrels are very often preferred 
to those that are choked, vis., that the charge from the latter 
does not snread widely enough, at short ranges, to provide a 
remedy for inaccuracy of aim. For many men a SOin. spread is 
insufficient— they require 40in. at least. And it will be seen how 
differently the belt between 30in. and 40in. is covered by the 
pellets from the choke and the cylinder barrels at distances under 
40 yards. At 45 yards and upwards, this belt is covered by pellets 
from the chokebore to just about the same extent as is produced by 
the unchoked barrel at 10 yards less distance. Indeed, with the 
cylinder, the pellets are thickest in this lOin. addition to the target 
when the range is 30 yards. These figures, however, only represent 
the patterns of one chokebore and one unchoked gun; and with 
other gone of each kind there may be more or less variation. 

Trial of a True Cylinder Barbel. 

We now come to the results obtained from the barrel bored to a 
true cylinder, except as regards the chamber and cone. The 
chamber was of the ordinary size for a 12-bore paper cartridge 
2£in. long, the next quarter of an inch was occupied by the cone, and 
the remainder of the barrel (274 in.) was bored to *729in. diameter 
from cone to muzzle. The result of the shooting was that the 
number of pellets put upon the target by the true cylinder was 
practically the same as by Woodward s gun, viz., 119 by the former 
and 117 by the latter. Bat the pattern from the true cylinder was 
very patchy— so much so, indeed, that it would not be passed by any 
gnnmaker; whereas that of Woodward's gun had a very regular 
spread. Six rounds were fired from each gun at 40 yards with 42grs. 
Schultze and l§oz. of No. 6 shot. The results as regards pattern 
(90m. circle), record on the force-gauge, velocity by chronograph, 
-and penetration in Messrs. CogBwell and Harrison's card-rack (by 
one and by three pellets), gave the following averages : 







Cabd Penktratiok. 


\>rce. 


Velocity. 


By three By one 
pellets. pellet. 


2«18 . 


. 846 ft. -sec. 


... 22| 24} 


2-12 . 


. 821 „ 


... 22§ 24 


2*16 . 


. 840 „ 


... 21§ 23 



Chokebore 218 

Cylinder (Woodward) 117 
True cylinder 119 

It will be observed that the choke-bore, besides placing a' hundred 
more pellets in the SOin. circle, came out first in the records of the 



force-gauge, the chronograph, and the oard-rack. The Woodward 
cylinder came next as regards penetration through the cards, though 
not so high as the true cylinder in the records by chronograph and 
force-gauge— a result due, in all probability, to the patchy shooting 
of the true cylinder, which might cause the effects to vary through a 
fast batch of pellets producing the record on one implement, and a 
glower batch operating on another. The recoil from all three barrels 
was exactly the same. 

Haying now, in accordance with request, carried out a few 
experiments with a barrel bored to a true cylinder, we may 
state that we by no means regard it as a representative of the 
ordinary shot guns made for the use of British sportsmen at any 
period between the days of Colonel Hawker and the present time. 
Indeed, the name of "cylinder," as characteristic of any special 
mode of boring, is quite a modern innovation. Not much more 
than a dozen years have elapsed since it came into use for th ; s 
distinctive purpose. In the report of the Field Gun Trial of 1875 
we do not find the word " cylinder" used, either in the Editorial 
report, or in that of the Committee— one of the members of which 
was our old friend " 20,000 Shots." Chokebores were frequently 
mentioned, but barrels of the other description were commonly 
alluded to as "guns bored on the old system." For some little 
time after this trial there seemed to be no generally accepted title 
for the " guns bored on the old system." Some persons called 
them " smooth-bores," in order to distinguish them from " choke- 
bores;" but tbis was felt to be an unsuitable term, because 
barrels of both kinds are smooth, and tbe name of smoooth-bore 
was already in general use in contradistinction to the rifled barrel. 
Eventually, however, " cylinder " was adopted as a less objectionable 
expression, though not a strictly correct representat : on of facts. In 
the conditions for the Field Gun Trial of 1878, the words " choke- 
bore" and "cylinder" were regularly used; and among the 
conditions agreed to was the following with respect to cylinders: 
" No cylinder gun to have the internal diameter of its barrel larger 
than that of the muzzle, and the barrel not to be examined for more 
than 15in. down." The chokebores were- to give a pattern of at least 
170, and the cylinders at least 120, "with the powder of their 
respective enterers." But with other powders and other charges 
than those for which the respective guns were regulated there were 
considerable differences in the patterns made by the same guns ; and, 
as some discussion frequently goes on relative to the patterns given by 
unchoked guns, it may be of interest to see what were the patterns 
made by the cylinders in the 1878 trial . As the object fa ere is merely to 
show how patterns from the same guns vary when the conditions are 
changed, we shall not specify the names of the makers either of the 
guns or the powders, but shall merely indicate the six guns by Nos. 
1 to 6, and the powders by the letters A to P. 

A. B. C. D. E. F. Mean. 

No. 1 gun 129 ... 128 ... 126 ... 122 ... 135 ... 138 = 130 

No. 2 , 127 ... 139 ... 132 ... 125 ... 129 ... 120 = 129 

No. 8 122 ... 125 ... 123 ... 135 ... 135 ... 125=128 

No. 4 116 ... 116 ... 132 ... 130 ... 132 ... 132 = 127 

No. 5 119 ... Ill ... 128 ... 103 ... 103 ... 102 = 111 

No. 6 , 100 ... 110 ... Ill ... 105 ... 129 ... 116 = 111 

Mean average of six cylinder guns (900 rounds) 122 

Every gun was tried six times, with 25 rounds in each series, or 150 
rounds per gun. The charge of shot used was always l|oz. of No. 6; 
but the competitors were at liberty to vary the charge of powder, 
and some need 3drs., others 3|drs., and others 3idrs. It will be seen 
that the highest average for 25 rounds was 138, and the lowest 100 ; 
and the mean average of 900 rounds was 122. The corresponding 
average with the chokebore patterns was 190. V. — T. 



SHOT VELOCITIES AT VARIOUS RANGES. 

(Field, Dec. 4, 1886; Vol. 68, p. 837). 
The following tables, showing the velocities of pellets of ten different 
sizes, at twelve ranges, varying from 5 yards up to 60 yards, with half 
a dozen different charges, represent the results obtained by firing 
more than two thousand experimental shots, in each of which the 
speed of flight of the pellets has been ascertained by means of the 
Boulenge chronograph. This vast amount of patient investigation 
has been carried out by Mr. B. W. S. Griffith, the manager of the 



carrying out his experiments personally, and loading every cartridge 
himself, in order to ensure uniformity, these records may be relied 
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on as buiug as near to absolute accuiacy as can well be attained by 
ordinary mortals. It will doubtless be remembered by many of our 
readers that we published, some years ago,* the results of a valuable 
series of experiments by the same gentleman, in which he recorded 
the pattern, as affected by different modes of loading, the striking 
force, recoil, and Telocity exhibited by different charges of powder, 
both black and Schultze, and with various sixes of snot; but then 
the range was uniform, viz., 40 yards, and the velocities conse- 
quently gave no information for any other distance. 

On the present occasion the powder used was Schnltze only ; but 
in order that the reader may see how little difference there was 
between the results obtained from black powder and Schnltze in 
1879, and how little variation of velocity exists in the Schnltze 
records of 1886 as compared with those of seven years previous, 
we extraot from our former pages the Darticu'ars with respect to 
two sizes of shot most generally used (No. 5 and No. 6) and put 
the figures of 1879 in juxtaposition with those that are to be found 
in the 40 yards records that appear in the new series of table* 
printed below — that is to say, in all instances where the charges 
used were identical in the two series of experiments. That being 
done we find the result* a? here given : 



Mean Velocities of Shot in Range of 40 Yards. 



Blacx Powder 
No. 6. (C. & H. No. 4). 

ft. per sec. 

2Jdrs. andloz 756 

Sdrs. andloz. 860 

„ » IJo* 827 . 

3}drs. and lgo* 909 

„ lioi 852 



No. 5. 

2£drs. andloz 816 

Sdrs. andloz 874 

„ ., Uo* 868 

3Jdrs. and ljoz 899 

„ „ ljoz 873 



Old Schultze 

(1879). 
ft. per sec. 

781 

85S 

848 

915 .... 

8f3 



New Schultze 

(1886). 
ft. per sec. 

776 



817 
893 



912 
891 



P50 
894 

858 



792 
879 
875 
907 
880 



Powder, 3 Das. (=42 Gas.) ; Shot, 1 Oz. 



Although we have here da+ed the new Schultze as 1886, the two 
thousand experimental shots were, in fact, commenced in 1885 and 
completed in the next year. In the majority of cases three shots 
were fired with each charge at each distance ; but when two 
successive shots gave exactly similar results, recourse was not had to 
a third. The gun used was a 12-bore c.-f.. choked, giving an average 
pattern of 210 at 40 yards with l&os. of No. 6 shot and Sdrs. of 
powder j one barrel was used throughout. The shot used counted 
to the ouree the following numbers of pellets respectively : 



No.l 

.. 2 ... 


94 

116 


No.5 

„ « 

„ 7 


218 

270 


;; 3 ::..::-: 

N * 


139 

174 


340 



No. 8 
„ 10 



448 
585 
860 



In these experiments, the first few straggling pellets were not 
registered — the main body of the charge being the portion of which 
the velocity was taken ; and the results obtained are shown in the 
following tables. The charges of powder are stated, as is the common 
practice, in drams ; but, as the powder used was Schultze, the actual 
weight was, of course, the equivalent in grains, as stated between 
parentheses. 



Powder, 2J Drs. (=35 Gas.) ; Shot, 1 Oz. 



Size of 5 10 

Shot. yds. yds. 

No. 1... 1039 1022 

„ 2... 1034 1008 

„ 3... 1020 999 

„ 4... 1008 986 
,, 6... 996 
., 6.. 
.. 7.. 
(t 8... 964 

„ 9... 944 925 

„ 10... 922 892 



15 20 95 

yds. yds. yds. 
1001 979 951 



975 
990 963 
976 957 

940 



980 954 

970 943 

953 924 
941 



927 
913 



905 863 
896 859 



918 

906 874 

872 841 



882 844 



30 35 

yds. yds. 

929 904 

895 874 

896 861 
875 842 
850 831 
829 804 
825 794 
801 783 
800 763 
760 703 



40 45 

yds. yds. 

880 856 

852 833 

824 798 

808 788 

792 771 

776 752 

764 724 

752 712 

731 684 

670 622 



50 55 60 

yds. yds. yds. 
829 802 780 
810 791 
776 760 
765 741 



768 
742 
715 



744 710 684 

722 690 651 

680 637 592 

660 608 530 

621 549 458 

551 465 370 



Size of 5 10 

Shot. yds. yds. 

No. 1 1185 1168 

„ 2... 1178 1160 

„ 3... 1168 1146 

„ 4... 1162 1137 

„ 6 . 1160 1133 

1154 1130 

1147 1122 

1136 1116 

1123 1101 

. 1120 1094 



6... 

7... 
8... 
9... 
10.. 



15 

yds. 
1150 
1139 
1120 
1117 
1106 
1100 
1101 
1092 
1080 
1071 



90 

yds. 
1120 
1109 
1094 
1081 
1066 
1061 
1056 
1038 
1031 
1029 



95 80 

yds. yds. 

1076 1039 

1060 1016 

1051 999 

1040 982 

1021 969 

1012 950 

1004 951 

978 928 

961 914 

959 891 



35 40 45 

yds. yds. yds. 

992 939 919 

970 920 882 
956 
940 



906 876 
892 855 

922 879 840 

904 862 826 

9C0 

866 

839 

809 



846 796 

820 782 

790 749 

751 704 



50 55 SO 

yds. yds. yds. 

880 852 831 

856 831 804 

846 810 779 

822 794 758 

801 764 729 

770 730 694 

740 690 631 

730 665 590 

685 603 520 

630 559 440 



Powder, 3 Dhs. (=42 Ors.) ; Shot, l&oz. 



Size of 5 
Shot. yds. 
No. 1... 1169 
2 1160 
3. 
4. 
5. 



• The Field, June 14 and July 26, 1879 ; and reprinted in Vol. I. of ' 
idBWe/' -~ 



Modern Sportsman's Oun and 1 



' pp. 3946 and 346-352. 



The 



1153 
1134 
1127 



6 .. 1119 
7... 1091 
8... 1083 
9... 1080 
10... 1076 



10 

yds. 
1140 
1128 
1118 
1106 
1034 
1091 
1069 
1056 
1050 
1041 



15 90 

yds. yds. 

1126 1089 

1110 1080 

1091 1064 

1088 1064 

1070 1047 

1063 1035 

1042 1008 

1026 981 

1006 957 

999 941 



95 30 

yds. yds. 

1054 1006 

1041 982 950 

1033 973 935 

1020 964 925 

1014 970 914 

999 942 890 

964 919 866 

935 885 835 

906 861 815 

886 831 775 



35 

yds. 



40 45 

yds. yds. 

935 914 

918 881 

887 849 

875 835 

850 808 

820 780 

786 739 

750 683 

710 540 



50 55 60 

yds. yds. yds. 

891 861 825 

856 820 790 

837 798 745 

808 759 706 

790 741 672 

769 717 652 

737 686 617 

689 626 556 

614 535 450* 

465 480 375 



Powder, 3J Drs. ( = 49 Gas.) ; Shot, lg Oz. 



No. 1. 



Size of 5 10 

Shot. yds. yds. 

. 1220 1198 

1209 1187 

1200 1179 

1193 1170 

1182 1164 

1175 1153 

1163 1141 

1149 1126 

1136 1107 

1128 1096 



4.. 
5.. 
6.. 
7.. 
8.. 
9. 
10.. 



15 90 

yds. yds. 

1175 1143 

1160 1126 

1145 1109 

1136 1100 

1126 1088 

1120 1079 

1109 1061 

1098 1057 

1071 1026 

1060 1012 



95 30 35 

yds. yds. yds. 

1103 1060 1012 

1087 1045 1002 

1972 1032 950 

1056 1016 972 

1045 1002 960 

1032 986 940 

1014 968 925 

1010 962 912 

980 930 876 

965 892 830 



40 45 

yds. yds. 

966 938 

955 930 

940 906 

924 890 

907 875 

894 861 

880 832 

856 808 

830 774 

781 711 



SO 55 eo 

yds. yds. yds. 

914 890 876 

901 878 818 

870 841 819 

857 820 78* 

838 799 757 

825 780 723 

783 736 686 

756 704 647 

714 649 581 

630 550 460 



Powder, 3J Drs. (= 49 Ors.) ; Shot, 1| Oz. 



Size of 5 
Shot. yds. 
No. 1... 1172 
„ 2... 1163 
„ 3... 1151 
„ 4... 1139 
„ 5 .. 1130 
„ 6... 1121 
,, 7... 1110 
„ 8... 1097 
„ 9... 1082 
„ 10... 1066 



10 

yds. 
1151 
1143 
1134 
1120 
1111 
1100 
1089 
1075 
1058 
1041 



15 90 

yds. yds. 

1130 1111 

1121 1100 

1114 1090 

1099 1074 

1088 1058 

1081 1050 

1067 1038 

1056 1021 

1035 1001 

1017 980 



95 30 35 

yds. yds. yds. 

1073 1029 989 

1064 1020 980 

1058 1012 960 

1040 998 952 

1026 979 931 

1015 970 912 

1000 946 888 

980 937 876 

961 910 851 

940 896 834 



40 45 

yds. yds. 

949 906 

931 891 

915 870 

900 851 

880 834 

858 810 

836 787 

815 765 

791 736 

760 706 



50 55 SO 

yds. yds. yds* 

867 835 799 

856 818 778 

829 790 749 

806 761 719 

790 741 689- 

762 714 663 

737 685 630- 

713 658 560 

659 598 535 

620 540 446 



Powder, 4 Drs. (= 58 Grs.) ; Shot, 1} Oz. 



Size of 
Shot. 
No. 1... 
„ 2. 
„ 3... 
„ 4... 
„ 5... 
,. 6... 
.. 7... 
.. »• 
.. 9... 
.. 10... 



5 10 15 

yds. yds. yds. 

1239 1221 1205 

1232 1216 1201 

1224 1204 1189 

1216 1197 1180 

1207 1190 1171 

1199 1177 1159 

1186 1161 1141 

1162 1150 1128 

1156 1129 1104 

1145 1115 1090 



90 95 30 

yds. yds. yds. 

1181 1144 1106 

1171 1133 1092 

1156 1117 1078 

1149 1109 1065 

1134 1094 1051 

1122 1062 1034 

1099 1050 998 

1090 1036 978 

1068 1018 955 

1045 967 927 



35 40 

yds. yds. 

1066 1022 

1050 1008 

1029 988 

1013 956 

994 932 

977 907 

941 879 

920 856 

894 826 

864 792 



45 50 

yds. yds. 

976 936 

961 921 

948 906 

910 869 

892 853 

850 816 

884 790 

802 750 

766 709 

720 642 



55 60- 

yds.yds. 

906 863 

883 843 

864 820 

830 792 

810 764 

774 734 

746 701 

704 668 

651 590 

551 495 



VELOCITY OP BIRDS AND SHOT. 



67 



It will doubtless also interest many of our readers to know the 
amount of time which elapses between the fall of the hammer and 
the departure of the shot from the barrel. Mr Griffith has had very 
great experience in this class of experiment, as, for years past, every 
batch of Schultse powder has been tested in this way, to ascertain 
whether there is any tendency to hang fire, aod, if such should be 
found to be the case, means are taken to remedy it. 

The gun used for this purpose is the same as previously mentioned, 
a 12-bore, c.-r., choked. Using the standard charge of 8drs. powder 
and l$oz. shot, with ordinary cartridge-case and cap, the time taken 
by chronograph, from the hammer falling to tha shot reaching the 
muzzle of the gun, averagel '0077 of a second with black powder 
(C. k H. No. 4) ; and with Schultse powder the average was '0096 of a 
second. With 12-bore pin-fbe cases the times are slightly less than 
thoje previously stated, owing, no doubt, to there being no brass dome 
bttween cap and powder to obstruct the flash. With large, strong 
cape, such as are used in the Belgian cases, the time was reduced with 
the black to 0070, and with Schultze to '0060 of a second. With 
basket powder, the time was shorter than with No. 4, being only '0064 
of a second ; and with No. 6 it was longer, being *0090 of a second. 

With larger bores than 12-gauge, and also with larger charges in 
the 12-bore gun, the times are, as a rule, slightly longer than stated 
Above. With smaller bores than 12, the times a.-e slightly less, unless 
the gun is heavily choked. 

When the time taken exceeds '08 of a second, it is distinguished as 
a perceptible hang-fire, on the gun being fired from the shoulder. 
And when the time taken exceeds '06 of a second, a "click" is 
heard between the pulling of the trigger and the report of the 
discharge. 

We believe that most of these facts will be new to our readers as 
well as to ourselves; and we cannot but thank Mr. Griffith very 
w -irmly for the large amount of information which he has enabled us 
to make public. 

VELOCITY 0V BIBDS AND SHOT. 

(Field, Dec. 11, 1886 ; Vol. 68, p. 864.) 

Several correspondents have very politely invited me to express my 
views upon a subject which has been undergoing discussion in the 
Field, with respect to the speed of game birds, aiming forward, and 
the swing of the gun. May I, without discourtesy, say that the 
subject is one which I have not much inclination to discuss ? I cannot 
pretend to aid to the practical information that has already been 



sportsmen assert that birds were " going at the rate of 100 miles an 
hour.'* My own impression is that they seldom fly at half that speed. 
However, be their speed whatever it may, your gun must be thrown 
sufficiently forward to compensate for it, or you will stand little 
chance of bagging your game. And, where the sportsman is confident 
in his own estimate of toe speed of night of birds, and is of a calcula- 
ting torn of mind, an admirable opportunity is now presented a of 
satisfying himself as to the compensation he ought to allow, seeing 
that Mr. Griffith's valuable tables of shot velocities (republished 
opposite) afford such reliable data to work upon. Thus, supposing 
the rate of flight to be taken at 40, 50, or 60 miles an hour, he has 
only to remember that a mile an hour is almost exactly equivalent to 
lift, per second, and he thus has a ready means of comparison with 
the tables of velocity. These show, for example, that, with an 
ordinary sporting charge (Mrs. and l£oz.), the mean velocity of No. 6 
or No. 6 shot is, in a range of 85 yards, about 900ft. a second, or at 
the rate of 600 miles an hour $ ana so, on comparing this 600 miles 
with the speed of the bird's flight, it will be found that the shot 
moves ten times at fast as a bird going 60 miles an hour ; twelve 
times as fast as one that flies 50 miles an hour, and fifteen times as 
fast as one which goes 40 miles an hour. Consequently they would 
fly about 2± yards, 8 yards, and 8} yards respectively, while the shot 
is travelling 85 yards at the rate given above. 

But while I am stating this, I cannot but remember what was said 
to me some years ago Dy a well-known authority on the game of 
whist. We were talking on the relative abilities of some of the best 
whist players of the day, and my friend, speaking of another, said : 
" So-and-so plays whist decidedly better than I do. Give me time, 
and I believe I could show sounder reasons than he could for the best 
Hue of play : but I cannot pretend to rival him in quickness of 
decision ; and it is the faculty of seeing at once what ought to be 
done, and promptly acting upon that insight, that makes the best 
player." 

So, it seems to me, it is with the shooter ; the same faculty 
which wins the game in the one case, bags the game in the other. 



There is many a man who (give him time) will have a very uund 
perception of what to do with his gun, but he is apt to find that the 
bird will not wait for his meditations, and that his conclusions are 
not perfectly arrived at until after he has " scored a miss " — when his 
perceptions become remarkably clear. Among shooters, as among 
poets, there are those who are " born," rather than " made ; " they 
may not acquire their skill without long practice and keen observation 
of cause and effect, but the special aptitude for doing the right thing 
on the spur of the moment is innate rather than acquired ; and, where 
this faculty is deficient, no amount of experience will enable the 
shooter to pitch his gun exactly where it should be, under all condi- 
tions of pace, distance, and angle of flight. a There are many men, no 
doubt, who swing their guns in the direction of crossing birds, and 
satisfactorily account for a very large proportion of their cartridges ; 
but I cannot coincide with those who think that the swing itself has 
any material effect on the direction of the shot — except so far as it 
may cause the muzzle of the gun to be pointed in advance of the bird. 
The lateral motion imparted to the shot by the swing of the barrel 
would not increase as it approached the bird ; in the absence of any 
deterrent effect, the tendency would be for the shot to retain the 
same spad and direction that it had when leaving the muzzle of the 
g m. Hence, if the gun were kept " dead on " a bird crossing at 
40 yards distance, and the length of the gun (stock included) were, in 
round numbers, 40 inches, the muzzle would be swung an inch for 
every yard flown by the bird ; or, supposing the bird were going at 
the rate of 50 mile* an hour, the swing motion of the muzzle would 
only amount to about a mile and a half an hour. It is the mile and a 
half pace, not the 50 miles, that would put on " side " motion to the 
phot : and consequently, supposing that the bird flew 8 yardi while 
the snot was traversing 40 yards, the swing motion alone would carry 
the charge but 3 inches in the same direction as the bird was flying; 
therefore the bird would be 8ft. 9in. in advance of the centre of the 
charge, or about 7ft. beyond its spread. Hence I ca jnot but consider 
that the real effect of swing, when put into successful operation, lies 
(as suggested by another correspondent a few weeks ago) in the 
muzzle of the gun being jerked some little distance in advance of the 
bird ; and, as each inch of such advance in the muzzle corresponds 
with about a yard at the 40 yards radius, unanticipated results may 
arise from comparatively slight and unobserved movements. Further- 
more, is it not possible that the different statements made by sports- 
men as to how far they shoot in advance of flying game, may be due 
in some degree to their different perception of measurements of space 
between distant objects ? Do they all take into consideration the 
effect of perspective P Let a stick, a yard long, be placed at a 
distance or 40 or 50 yards, in such a position that it comes between 
the eye and the sky, without any object near at hand that would 
afford a definite means of comparison ; will that stick appear to be 
a yard in length P And, when the sportsman shooti at birds in tha 
air, and sees them at a distance which he would say was two or three 

e apart, he knows perfectly well that the birds would look much 
r if they were close at hand, but does he always consider that 
they would likewise appear to be much wider apart P 

My remarks upon the above subject have extended to greater 
length than I originally intended, as I purposed chiefly to comment 
upon Mr. Griffith's tables of velocities This gentleman's labours, 
however, both past and present, will afford information tending to 
show why sportsmen may fail to kill their birds in orossing shots 
without suspecting a probable cause of failure. But first I will auote 
a few lines from the article on "Gunniaking" in Vol. II. of the 
" Encyclopedia Britannioa" (1880), wherein the author, Colonel E. 
Maitland, K.A., says : 

Supposing the charge to retain an average velocity, on reaching the 
object fired at, of 300 feet per second, and the leading pellets to have gained 
10 feet on the hindmost ones, so that the charro is distributed over a length 
of 10 feet, a period of time of one-thirtieth of a second will elapse between 
the blowB of the first and the last pellet. If the object be stationary, this 
interval will be almost imperceptible, and the pattern made on the target 
by the Impact of the shot will exhibit no trace of it. But if the object he a 
bird flying across a* the rate of 60 feet per second (about 40 miles an hour), it 
will traverse a space of 2 feet in the interval, and so will not receive the charge 
at all in the manner shown on the target. 

The concluding lines (which I have italicised) are very pertinent to 
the subject above alluded to ; but there are facts on record even 
stronger than the hypothetical case put by Colonel Maitland. In the 
Field of June 14, 1879, Mr. Griffith described some experiments he 
had carried out, among which he had ascertained by chronograph the 
difference in velocity of the fast and slow pellets of ordinary charges 
fired from a 12-bore cylinder gun. In a 40 yards range, the last 
pellets had a mean velocity of about 870 feet and the slow pellets of 
730 feet per second, or a difference of about 140 feet per second ; so 
that, when the fast pellets had completed the distance of 40 yards, 
the slow ones had only traversed between 88 and 84 yards, and the 
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charge of shot was consequently distributed over a length of about 
20 feet, or doable the spaje mentioned by Colonel MaiUand. It is 
pot surprising, with so disorganised a mass of pellets, that birds are 
missed by the sportsman, and that target records show the average 
amount of striking force to be comparatively low. Thus, a choke- 
bore gnu was fired by Mr. Griffith with cartridges loaded exactly the 
same as those he used for the cylinder, and the chronograph showed 
that the velocity of the pellets from the choke-bore differed but little 
from the fastest of those of the cylinder, but the force-gauge record • 
showed that the average striking force from the choke-bore was 16 per 
cent, higher than the average from the cylinder. Such was the result 
of the pellets being better kept tDgether. 

The importanoj of keeping the charge of shot in a concentrated 
mass for a considerable distance is neater than many sportsmen seem 
to realise . There are some who look upon special wads and exactitude 
in loading as mere " fads " that can easily be dispensed with ; and 
others will not go to the trouble and expense. " Our forefathers," 
they say, " never requixed such fidd'e-faddles, and wby should we ? " 
But our forefathers never obtained the results that are now expected 
from guns bought at less than half the price which they used to pay. 
However, if people are content to use wads which allow the powder- 
gases to mincle with the shot charge, and to scatter the pellets abroad 
as soon as they are out of the barrel, it concerns themselves alone. 
The main purpose of these remarks is simply to explain how far the 
latest investigations tend to confirm views, long since put forward, 
with, respect to the loss of killing power likely to ensue from a 
scattering of the shot. 

The velocity of the loose pellets propelled from shot guns is a much 
more complex question to investigate than the speed of bullets, 
whether elongated or spherical, because the action of one projectile 
has alone to be considered in the latter case, whereas the simultaneous 
discharge of hundreds of small shot necessarily interferes with the 
individual action of the respective pellet j, and the motion of each 
must consequently be modified by the presence of its companions. 
About seven or eight years ago I wrote several letters to the Field 
upon this subject, with the view of calling attention to some of the 
probable effects resulting from this companionship, owing to its 
influence on the velocity of the pellets after they have left the gun, 
and to its thereby affecting their striking force at the target, or their 
killing power when thay hit game. The well-known fact that when a 
charge "balls," or when it is fired in a wire cartridge or other 
contrivance that temporarily concentrates the charge, the shot travels 
farther and strikes harder than when the pellets are freely scattered, 
is in itself sufficient to show that the rate of speed does not depend 
upon the propelling force of the powder alone. When two barrels of 
the same gun are known to j^ive different results with cartridges that 
are loaded exactly alike, it is naturally attributed to a difference in 
the boring ; the one barrel may be choked, and therefore shoots 
closer and harder than the other that is not choked. This choking 
does not impart greater propelling force to the powder, nor give the 
shot a higher muzzle velocity; it simply produces in the charge a 
kind of systematic balling, which, by concentrating the mass of pellets 
over a longer distance, enables them to retain more of their original 
velocity than the % corresponding charge fired from the unchoked 
barrel. And a reason for the scattered pellets losing more speed 
than the compact mass is readily seen when one considers that a solid 
ball of 12 to the pound would make 360 pellets of No. 6 shot 
(270 per oz.), and tnat these 360 pellets, when flying apart, would 
offer to the resistance of the atmosphere more than seven times the 
amount of surface presented by the 12-bore ball which equals them 
in weight. 

In illustration of my arguments, in 1879, I gave some figures 
intended to affoid an idea of the loss of velocity of pellets of No. 6 
shot, flying loose, as compared with the retardation of a solid ball of 
the same weight as the snot charge. I based my calculations upon 
tables contained in Professor Bashforth's well-known treatise on 
" The Motion of Projectiles," upon the supposition that the charge 
of shot moved some yards through the air before the mass of pellets 
got broken up sufficiently to encounter the full resistance of the 
atmosphere. This method was very crude, as it simply regarded the 
shot charge as a solid ball for a given number of yards, and as 
isolated pellets for the rest of the range, without any of the gra- 
dations which necessarily occur in passing from the compact to the 
scattered condition ; and it need hardly be said that Professor 
Bashforth's tables were never intended to apply to charges of small 
shot in fowling-pieces any more than to charges of grape shot in 
cannon. 

The tables of velocities supplied by Mr Griffith, and published in 
the last issue (page 66), now afford materials for comparison such 
as I have for the last seven years been desirous of possessing, but 
scarcely expected ever to be able to obtain. Having got them, I 
soon set to work to ascertain how far the actual results fitted in with 



the theoretical notions. The method was necessarily somewhat 
roundabout, because the chronograph doej not tell one the actual 
velocity of the shot at any given point, but merely records the time 
occupied by the shot passing from one point to another, and thus 
indicates the mean velocity throughout that distance. Such are the 
results included in Mr Griffith's tables, which show first the mean 
velocity of the shot in 5 yards, then the mean in 10 yards, and so on up to 
the mean in 60 yards ; so that each distance is included in the next longer 
range, and the actual velocity is not given at any point. Professor Bash- 
forth's work shows, however, that the mean velocity of the projectiles 
he had under consideration is, for any short range, practically the same 
as the actual velocity at the middle of that range ; and from the actual 
speed thus ascertained at one point, calculations either backwards or 
forward* are readily made by means of his tables, so that the velocity 
at any other point, whether it be the muzzle of the gun or the 
extremity of the range, may be likewise ascertained. But, true as 
this rule is in its application to bullets, as I have ascertained from 
former experience (for I have found no material difference in the 
estimate whether the calculation was made from 10 yards or 100 
yards), yet I quickly discovered that it would not at all hold good if 
attempted to be applied to loo <e shot. Thus, on putting it into opera- 
tion in connection with Mr Griffith's record relative to the oharge of 
4drs. powder and l£oz. No 6, 1 found that, working from the 30 yards 
range, the muzzle velocity brought out by the calculation was repre- 
sented as 1508 feet per second; tried by the 20 yards range, it 
appeared as 1492 ft.sec. ; and so it fell off, step by step, till the 5 yards 
range gave it no more than 1279 ft.sec. This seemed pretty conclu- 
sive evidence that the mass-movement of the shot, in the early portion 
of the range, so kept up the speed as to entirely vitiate any theoretical 
calculation based upon the supposition that the pellets were acted on 
by the atmosphere in like manner as though each were a single pro- 
jectile travelling as independently as a bullet. Further investigation 
showed, too, that 30 yards was the culminating point with that l|oz. 
oharge, and that from 35 yards on to 60 yards there was a falling off 
at every step, as the influence of the early mass-movement dwindled 
more and more away. Somewhat similar results were obtained from 
the records of loz. and lfcoz. charges, except that the culminating 
point came at 20 or 25 yards, and that, with small charges of powder 
the divergencies were less. 

It appeared, therefore, as though the crude notion previously 
mentioned had some approximation towards the real facts of the case ; 
and, on working out tne theoretical velocities of a single pellet of 
No. 6 shot and of a 12-bore ball of such specific gravity that it would 
weigh l£oz., I p'aoed them alongside the velocities derived from Mr 



ith's experiments with the heavy pigeon-shooting charge of l£oz. 
of No. 6, fired with 4drs. of powder. Mia 5-yards record with this 
oharge shows that the mean velocity of that distance was 1199 feet 
per second ; and such I have taken as the actual velocity at 2} yards 
from the muzzle. A calculation upon this basis, applied to a single 
pellet of No. 6, gives 1279 ft see. as the velocity at the muzzle : and 
a similar calculation applied to the l£oz. bullet gives a muzzle velocity 
of 1211 ft.-sec. The actual muzzle velocity of Mr Griffith's l«oz. 
oharge is unknown, but probably is a few feet higher than that of the 
solid bullet. The calculated theoretical velocities, on being placed 
alongside the velocities derived from Mr Griffith's records, appear a* 
follows ; but I have not thought it necessary to show the solid ball 



velocities beyond the first few ranges. 



1J Oz. No. 6 Shot ahd 4 Das. Powder. 



Velocities 
from 



Calculated Velocities. 



Dl8tance8 - Experiments. Solid Ball. Single Pellet. 

ft.sec ft.sec. ftseo, 

AtMuzile unknown 1211 1279 

„ 5 yards 1179 1188 1128 

„ 10 , 1140 1168 1012 

„ 15 , 1070 1145 922 

„ 20 „ 986 - 848 

„ 25 , 896 - 785 

„ 30 , 790 - 730 

„ 35 tl 668 — 683 

„ 40 , 584 — 640 

On examining these figures it will be seen that the theoretical lota 
of speed on the solid ball in the first five yards is only 23 ft.sec., 
whereas that on the single pellet is 151 ftseo., and the loss on the 
actual charge is unknown. In the next range, of a like distance, 
the loss of speed in the actual charge is 39 ft.sec. ; in the solid 
ball it is 22 ft.sec., and in the single pellet 116 ft.sec. ; while in 
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subsequent range* the respective losses go on as in the following 
table: 



Loss of Velocity. 



Bangs 



Actual charge. 
ft.-sec 

0— 5 yards unknown 

5—10 „ 38 

10-15 „ 70 

15-20 84 

2D— 25 88 

25-30 108 

80-35 „ 122 

55—10 „ 74 



Solid Ball. Single Pellet, 

ft.-eec. ft-sec 

23 151 

22 116 

21 90 

.. — 74 

— 63 

— 55 

.. — 47 

— 43 



It will be observed that in the theoretical velocities with ball and 
pellet there is a contained diminution in the loss of speed from step 
to step ; and such is what really occurs with rifle ballet i and cannon 
balls ; bat with loose shot there appears to be a gradual increase in 
the proportion of loss up to the point where the charge altogether 
breaks up, and from that point the loss of speed gradually diminishes. 
Nevertheless, the actual loss of velocity towards the end of the range 
i to be greater than the theoretical reduction on a single pellet 



moving at similar speed. But we know that, in rowing contests, a 
boat which receives the " wash " from its rivals is greatly retarded ; 
and it seems very probable that, when the pellets receive the atmo- 
spheric " wash 'from their numerous companions, they travel less 
rapidly than when going through " smooth water." 

By way of contrast with the results shown by the pigeon shooting 
charge used in the experiments just alluded to, I next give the figures 
that apply to the lox. charge of No. 6 shot with 8drs. of powder, 
bated on Mr Griffith's mean velocity of 1154 ft.seo. in the 5 yards 
range: 

1 Oz. No. 6 Shot ahd 3 Das. Powder. 



Distances. 



Velocities 

from 

Experiments. 

ft. see. 

At Muzzle unknown .... 

„ 5 yards 1129 .... 

„ 10 .. 1076 

h 1* 1002 .... 

„ 20 906 .... 

„ 25 7® .... 

- » „ 712 .... 

„ 35 678 .... 

.. 40 636 .... 



Calculated Velocities. 


Solid BalL 
ftsec. 
U70 


Single Pe 

ftsec. 

1229 


1141 


1088 


1114 


982 


1089 


898 




827 




767 




715 




669 


_ 


629 



Lots of Velocities. 



Bangs. 

0—5 yards 

5-10 „ 

10—15 „ 

15-20 „ 

20-25 „ 

25-80 „ 

80-35 „ 



Actual Charge, 
ftsec. 

unknown 

53 

74 

96 

117 

77 

34 

42 



Solid Ball. Single Pellet, 

ftsec ftsec 

29 141 

27 106 

25 84 

- 71 

- 60 

- 52 

- 46 

- 40 



Here, with the smaller charge of shot, a rather larger loss of 
velocity occurs at the beginning, and the general break up takes place 
between 20 and 25 yards ; yet the remaining velocity at 40 yards 
stands a good deal higher than that of the larger charge previously 
given— though whether that is due to there being less wash " with 
the smaller number of pellets I am unable to say. Again, in the 
following table, where the powder-charge is 3drs., as in the last, but 
the shot increased to l§oz., there is a little less regularity, and, 
although the pattern would be larger, the velocity at 40 yards falls 
below the theoretical number, though not to the same extent as with 



the Uos. charge. Mr Griffith's mean velocity of this oharge in the 
first 5 yards was 1119 feet per second. 

1 8 Oz. No. 6 Shot axd 3 Das. Powdsb. 





Velocities 

from 

Experiments. 

ftsec. 

unknown 

1092 


Calculated 


Velocities. 


Distances. 
At Muzzle.... 


Solid Boll. 

ftsec. 

1180 


Single Pellet 
ftsec. 
1190 


„ 5 yards . . 


1103 


1058 


•» 10 „ 


1039 


1087 


959 


tt 15 .. 


991 


1067 


879 


»i 20 „ 


918 




811 




798 




753 


„ 30 „ 


701 




702 




661 




659 


M 40 „ 


615 




620 






Loss of Velocities. 




Bangs. 

0—5 yards . 
5—10 „ 


Actual Charge, 
ft. sec. 

unknown 

53 


Solid Ball. 

ftsec. 

22 


Single Pellet 
ftsec. 
132 


21 


99 


10—15 „ 


48 


20 


80 


15—20 „ 


73 




68 


20—25 „ 


120 




58 


25—30 „ 


97 




51 


30—35 „ 


40 




43 


85—40 .. 


46 





39 



I have not attempted to go through the results of the three other 
charges used by Mr Griffith, as, not only would they occupy a good 
deal more space, but they are less generally used than those I have 
selected. Neither have I carried those here given beyond the 40 
yards range, for the double reason that the farther they go the more 
irregular they become, and, if carried on to the full extent, they could 
not be compared with the theoretical results, because Mr Bashforth's 
tables do not provide for calculations below 500 ft.sec., and some of 
these go down nearly to 300 ft.sec. ;•*: 

I may add that I estimated the velocities from the experiments' by 
finding the respective times for every five yards from Mr Griffith's 
mean velocities, and then, after ascertaining the separate velocities 
for every two ranges, taxing the mean as representing the actual 
velocity required. Thus, from the difference of time in the 15 yards 
range and the 20 vards range, the velocity at 17} yards can be found ; 
and from those of 20 and 25 yards, the velocity at 22} yards can be 
found in a similar way ; and having obtained these two, the velocity 
at 20 yards may be found as the mean between 174 and 22} yards. 
The process is complicated and troublesome, but it seemed to give the 
fairest results obtainable ; and, although it may not compare for 
aocuracy with the calculations for rifle bullets obtained by much 
simpler means, 1 believe it to vary but very little from the true 
velocities, and to be as close as one can expect to get from such 
shifting materials as loose pellets. T. 



(Field, Deo. 25, 1886 ; Vol. 68, p. 918.) 

In the previous article I have attempted to give an idea of the 
way in which charges of loose shot move through the air for some 
distance after leaving the muzsle of the gun, and the variations 
that occur in the deterrent effect of the atmosphere according as 
circumstances are in operation which promote or prevent a scattering 
of the pellets. In illustration of the argument I gave some tables of 
velocities derived from the records of Mr. Griffith's experiments, 
showing how the felling off in speed occurred with three different 
oharges of No. 6 shot. Since then I have made similar abstracts from 
such of Mr. Griffith's records as relate to No. 5 shot, and they are 
here presented in a single table without any of the theoretical 
accessories which were appended for explanatory purposes in the 
former artiole. It will be seen that there are six variations in the 
charges, and that thev are here arranged in the order of the initial 
velocity, or, rather, of the velocity at the shortest distance from the 
muzzle at which any estimation can be made. The aotual velocities 
at the muzzle would probably be from 16 to 20 feet higher than those 
stated at 2} yards. 
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SPOETING GUNS AND GUNPOWDEBS. 



Velocities of No. 5 Shot (218 per oz.) at Different Distances. 

rw-* *2 * 10 15 ao a5 30 * 5 4 ° 

^narge. ydfl> ydg< ydg> yds# y<Jj|( ydg< ydfl ^ ydg> yd-< 

4drs. andljoz... 1207 1192 1152 1065 1002 920 814 700 656 

3} „ 1 B „ ... 1182 1168 1105 1022 946 864 797 712 609 

3 „ 1 1160 1136 1080 1005 917 820 743 090 641 

8i „ 1} „ ... 1130 1113 1065 1010 944 846 758 676 597 

3 „ 1 8 „ ... 1127 1095 1045 1003 939 846 738 680 642 

21 ,. 1 „... 996 979 936 852 782 739 721 664 614 

In most instances the above figures keep very close to those 
which relate to No. 6 shot. The initial velocity is a trifle higher with 
No. 6— a direct effect of the pellets being larger in size, and conse- 
quently producing a smaller amount of friction in the barrel. The 
charge which best suits Mr. Griffith's gun would appear to be 3&drs. 
and lfcoz., as this shows the highest- velocity at 40 yards with both 
sues of shot ; but with two other charges this gun seems to do better 
with No. 5 than with the smaller-size pellets, as will be seen by 
reference to the following table, which gives, in similar fashion, the 
velocities with all the charges of No. 6 : 

Velocities of No. 6 Shot (270 per os.) at Different Distances. 

pv,™ 91 B 10 15 SO 25 30 35 40 

vuargv. y ^ yda. yfo m yd«. yds. yds. yds. yds. yds. 

4drs. and l*oz.... 1199 1179 1140 1070 986 898 790 668 584 

SJ „ 1 8 „ ... 1175 1155 1095 1003 909 846 777 697 664 

3 „ 1 „... 1154 1129 1076 1002 906 789 712 678 633 

Si „ 1}„... 1121 1100 1065 1003 923 837 728 638 583 

3 „ 1 B „ ... 1119 1092 1039 991 918 798 701 661 615 

2* „ 1 „ ... 990 967 919 846 765 710 685 649 609 

It may possibly interest the users of guns to see how far velocities 
derived from chronographic experiments accord with records of the 
shooting powers of guns at 40 yards, as ascertained by means of the 
force-gauge. Shortly after that instrument was invented, it was 
pointed out that it might serve as a means of acquiring a know- 
ledge of the approximate velocity of shot at the time of the 
pellets coming into contact with the target. The registering scale of 
the machine is marked in accordance with the distance to which the 
index-needle has been driven by the impact of given weights (in 
ounces) falling the distance of 1 foot, and consequently having a 
velocity equal to 8 feet per second at the moment of impact. This 
velocity, multiplied by the number of ounces in the falling weight, 
virtually represents the momentum imparted ; and a corresponding 
amount of momentum wo aid be imparted by the impact of a lesser 
weight moving with a proportionately higher velocity. The force per 
pellet, as ascertained from the scale of the force-gauge, is recorded in 
ounoes and fractions of an ounce ; and as the weight of a pellet of 
No. 6 shot is equal to the 270th part of an ounce, it is only necessary 
to multiply the recorded force per pellet by the number 270, in order 
to arrive at the average velocity of the pellets that strike the plate of 
the machine. Thus, if the force per pellet were represented as 2*00, 
the corresponding velocity would be 540 ft.sec. ; if the force were 
220, the Telocity would be 594 f.s., and so on. Necessarily such an 
estimate could only be taken as an approximate representation of the 
average speed of the pellets striking the plate. The pellet* do not 
all move with equal velocity, and no single speed can be said to 
represent the facts exactly, whether the record be made by the 
chronograph or any other means. 

This brief explanation of general principles having been given, I 
will proceed to lay before the reader some of the many force-gauge 
records which have been published in the Field, and will add the 
corresponding velocities obtained by^ the method just described, in 
order that they may be compared with the chronographic velocities 
at 40 yards stated in the foregoing tables. 

First, as a standard of comparison, it may be as well to take the 
records from the Field Gun Trial of 1879, which was oarried out with 
black powder exclusively ; but, to avoid confusion, I will not give any 
but the 12-bore records. The following figures are the averages 
of twenty-five shots from each gun; and the numbers between 
parentheses represent the patterns respectively given. 

12-Boreb at the Ouh Tbzal of 1879. Force. Velocity. 

Highest with SidrB. and 1 Joe. (187 pattern) 2*19 = 619 

Lowest „ „ (175) 2*14 = 577 

Highest with 3*drs. and ljoz. (210) 2-39 = 645 

Lowest „ „ (180) 2-01 = 543 

Only one with Sftdrs. and ljoz. (212) 2*25 •= 607 

Highest with 8drs. and Uoz. (225) 2'22 = 600 

Lowest „ „ (228) 2'02 = 545 

Only one with 3drs. and lost. (183) „.. 2'14 = 577 



The above-mentioned guns varied from 61b. 14oz. to 71b. 4oz., all 
u»ing the ordinary paper cases, and some of the heaviest guns had the 
smallest charges. 

Next to these I will give the reaults of some experiments carried 
out by Mr. W. P. Jones with black powder (C. & H. No. 4), E.G., 
and Schultze, as reported in the Field of July 29, 1882. The gun was 
a 12-bore of 631b. weight (chambered for 14 brass " Perfect" oases), 
the same barrel being used throughout with l&oz. No. 6 shot ; and 
the pattern was remarkably even with the three powders— being, with 
3dw., 226 black, 226 E.G., and 227 Schultze ; and 227, 225, and 229 
with 3£drs. Six rounds were fired with 8drs. and ten rounds with 
3$drB. of each of the powders,* the respective averages being as 
follows : 

3 Drams. 3£ Drams. 

Force. Velocity. Force. Velocity. 

Black powder 234 = 632 2*41 = 650 

Schultze 2*32 = 627 2*45 = 661 

E.C. „ 2-29 = 618 2-48 = 670 

One of the idiosynoracies of guns, to which allusion has recently 
been made in the Field y is here exemplified. With 3drs., black was 
first, Schultze second, and E.G. third; but with the addition of 
another quarter of a dram there was a complete volte face — the firs t 
being last and the last first. With this gun. all the powders scored 
higher than the best with the corresponding charges at the 1879 trial ; 
but it must not be concluded that was merely the result of using 
"Perfect" instead of paper cases. In February, 1886, Mr. Jones 
gave the rejults of other experiments with two similar 12-bores (14 
*' Perfect"), somewhat heavier in weight, the gun numbered 12,512 
being 61b. ISoz., and 12,516 weighing 71b. 4oz. Neither of them came 
up to that above mentioned as regards force ; but the results are 
curious, as showing how differently the guns behaved with equal 
charges of the same powders, and how the force varied in the first 
gun when the patterns were practically equal. The charge was 8drs. 
and ljoz. No. 6. 

Force. Velocity. 

Gun No. 12,516, with C.&H. No. 4 (209 pattern) 2*22 = 600 

Schultze powder (207) 1-97 = 532 

Gun No. 12,512, with C. 4 H. No. 4 (202) 2*02 = 545 

No. 6 (235) 2-25 = 607 

Schultze powder (237) 2-25 = 607 

In the one gun, No. 4 black powder gave much more velocity than 
Schultze; in the other No. 4 was as far behind, but No. 6 and 
Schultze were on even terms. In a gun with paper cases (No. 11,071) , 
Schultze powder gave the very same results as just stated, viz., 237 
pattern and 607 velocity ; while No. 6 black was rather lower. 

In another gun with paper cases (No. 11,192, 71b. 2oz.), Mr. Jones 
tried the new brown powders in comparison with C. A H. No. 4. 
The charge was 3£drs., but the velocity was not so great as with 3drs. 
in some of the other guns, as will be seen by the following records, 
taken from the Field of April 3, 1886 : 

Force. Velocity. 

C. AH. No. 4 black (206 pattern) 2*14 = 577 

„ medium brown (236) 215 = 580 

„ coarse brown (231) 1-94 = 524 

Records of trials with No. 5 shot are not nearly so numerous as with 
No. 6; nevertheless a few facts may be found. In Mr. Griffith's 
experiments of 1879 he tried various charges of No. 6 as well as other 
sizes, and these I propose to quote. At the time of the 1879 Gun 
Trial, the Editor tried a 12-bore of 7*lb. with No. 5 as well as No. 6, 
the powder used being G. & H. No. 6. The results were as follows : 

Force. Velocity. 

3 drs. and ljoz. No. 6 (197 pattern) 2*34 = 632 

„ fl „ No. 5 (155) 2-69 = 590 

This gun did better with No. 6 shot than with No. 5. The force of 
the larger pellets was, of course, greater, there being only 219 pellets 
to the ounce, instead of 270 ; but when the force per pellet is multi- 
plied by 219, it shows the velocity to be less than that of No. 6. 

The gun used in Mr. Griffith's experiments of 1879, quoted below, 
not being full choke, gave smaller patterns and less force than most 
of the guns above mentioned ; but by stating the results with No. 6 
as well as No. 5 a comparison may be made. Several different 
charges were used, both of 0. A H. No. 4 and Schultze, but I give 
only those in which the charges of powder and shot were the same as 

•When charges of the nitro-compounds are stated in drams, the equi- 
valent of that weight of hlack powder is, of course, meant ; i.e., at the rate 
of 42 grains of the nitro-compound for 3 drams of black. 
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465 


1-77 = 478 


500 


1-94 = 523 


498 


1*93 = 590 


508 


1-87 = 505 


423 


1-73 = 468 



stated in the foregoing tables of velocities— in which, however, a foil 
choke was used. 

Black Powdkr. Schultze Powder. 

No. 5 Shot Force. Velocity. Force. Velocity. 

3Mrs.andlioa 2*74 = 600 247 = 542 

„ 1J 2*16 = 473 2-37 = 520 

Sdrs. „ 1J., 2-41 - 528 2'6S = 580 

„ 1 2*38 = 522 2*25 = 492 

2*drs. ,. 1 „ 217 = 475 2-33 = 510 

No. 6 Shot. 

3Jdrs.andllor 1*72 

„ » li.. 1*85 

Sdrs. „ 1ft ,. 184 

» »» 1 »• I" 88 

2>drs. .. 1 ,. 1*57 

It is curious to remark, especially with the No. 5 shot, how one 
powder did better with one charge, and worse with another ; also 
that both did better with 3dro. and l&os. than with 3idrs. The 
extra half dram, in this gun, evidently expended its energy in 
scattering the pellets, and thus reducing their speed, as the 
pattern of No. 5 with 3dra. was 148 black and 147 Sohultse, but 
with 3idrs. the pattern fell to 125 and 126 ; and tbis falling off of 
more than 20 pellets in the pattern was accompanied by a reduction 
of 50 to 60 feet per second m the velocity, notwithstanding that 
the larger charge of powder most have given greater speed at the 
muzzle. 

Many equally curious results are shown in the records of other 
experiments, where wads have been altered, different cartridge cases 
used, and so on, as the effects are not the same on the different 
powders ; but it would take too much space to treat of these matters 
m the present article, and I will merely add here that many owners 
of guns would, I think, have a far better idea of the killing power of 
their guns if they were informed of the striking velocity at 40 yards 
as well as the force per pellet. The meaning of 2*22 oz. force does not 
present itself so clearly to the imagination as 600 feet per second ; 
and those gunmakers who have the force-gauge, with its attendant 
printed tables, may readily convert the force records into velocity, by 
a reversal of the process whereby they turn the record on the gauge* 
into force per pellet. T. 



EFFECTS OF WADS ON VELOCITIES OF SHOT. 

(Field, Jan. 8, 1887 ; Vol. 60, p. 40.) 

BE8IDB8 the variations of velocity arising from causes alluded 
to in my previous article (Field, Dec. 25, 1886). suoh as en alteration 
of charge or ohange of gun, considerable differences are produced 
when gun snd charge are the same, and all conditions are exactly 
alike, except as regards the wads that are ured. A very good illustra- 
tion of the effect produced in this way was published by Mr. Leeson 
in the Fuld of May 2, 1885, where he gave particulars of a series of 
experiments with 42grs. E.G. powder and 1| oz. No. 6 shot, in a 12- 
bore gun. with Eley's cartridges, the same mode of loading being 
adopted throughout, exoej t that the wad used between the powder 
and the greased felt was changed after every five shot'. The re- 
spective averages at 40 yards were as follows : 

Force. Velocity. 

With 11| Field wad, Jm. thick (231 pattern) 2'45 = 661 

„ beet white cloth wad (224) 2*35 « 634 

„ thick card „ (188) 2-27 = 613 

„ thin card „ (184) 2'26 « 610 

„ thin grease-proof „ (184) 2-19 = 591 

The great loss of velocity which accompanied a scattering of the 
pellets will be obvious on comparing the respective patterns with the 
corresponding velocities. But these, it must be remembered, are only 
averages after all: and, when one examines, shot after shot, the 
details given by Mr. Leeson, the great differences of regularity or 
irregularity in shooting of the respective batches of cartridges make 
it clear that there must also be a wide difference in the probability of 
killing game with some of them as compared with others. Thus, 
with the tight 11} wad, the average of 281 in pattern, on the 80in. 
target, was made up of numbers from 229 to 232 — a variation of only 
three pellets ; with the white cloth wad, the pattern varied from 201 
to 246: with the thick card tbe variation was from 128 to 242, and 
with the thin card from 100 to 243 j but the thin grease-proof wad 
gave the widest divergency, the smallest pattern being 84 and the 
largest 250. It is remarkable that a gun which shot so regularly as 
to show a difference of only three pellets on the target in five succes- 



sive shots, thould, by merely changing the wad over the powder, 
increase the dispersion to suoh an extent that two-thirds of the 
charge should foil to strike the target ; wh le those pellets which did 
hit the plate showed a falling off of 70 feet per second in their 
velocity. 

In tbe experiments just mentioned, the powder used was E.G., and 
the wads changed were those in immediate contact with the powder. 
It appears, however, that this is not the only wad which affects tbe 
regularity of shooting ; nor must the differences produced be declared 
to apply solely to nitro-componnds, for with so old and steady-going 
an explosive as No. 6 black there are some variations on record that 
are worth quoting. In the Field of May 1, 1880, are particulars of 
an experiment carried out by Mr. W. P. Jones, in which the charge 
used was 3drs. of 0. & H. No. 6 powder and l|oz. No. 6 shot— the 
Field mode of loading, including the thin card wad over the *hot, 
being adopted in one batch of cartridges, but in the other batch a 
cloth wad &in. thick was substituted for the thin card. The effect 
produced by the change is shown in the following averages : 

Force. Velocity. 

With thin card over the shot (213 pattern) 2*02 = 545 

„ 8 in. cloth wad „ (165) 1«9S = 520 

This change of the final wad caused suoh a dispersion of the shot 
that 48 pellets less struck the target on the average, and the successive 
cartridges were more irregular. With the thin card over the shot 
the pattern varied from 206 to 230— a difference of 24 ; with the thick 
cloth wad the pattern varied from 125 to 194 — a difference of 68 ; 
and the scattering of the pellets was accompanied, as usual, by a loss 
of speed. 

Another of Mr. Jones's experiments is interesting as showing how 
evenness in shooting goes hand in hand with regularity in the wads 
and loading. In the Field of April 10, 1886, are given the particulars of 
this experiment, carried out with a 6$lb. 12-bore gun, 28in. long, loaded 
with 42grs. of E.G. and l&oz. No. 6 shot, in Bailey's gas-tight cases. The 
cartridges were loaded alike throughout, with 11 J Field wads next 
the powder; but in one batch of ten cartridges the 11 J wads, were 
taken indiscriminately, whereas, for the second batch, Mr. Jones 
selected the 11 J wads, so as to ensure their all being of one uniform 
thickness, and he then rammed the charge to exactly the same 
extent each time by means of his gauged rammer. The difference 
of result produced by this extra care in loading is shown by the 
following averages : 

Force. Velocity. 

With wads taken indiscriminately 2*06 » 555 

„ selected wads 2*26 = 610 

In the average pattern tbe difference was small — there being 834 
with the former and 239 with the latter ; but in regularity with the 
successive shots there was a considerable difference, as will be seen 
by the annexed comparative table : 



Unselkctbd Wads. 
Pattern. Force. Velocity. 

A ten"shots} - »* - *<» - » " 

Highest 274 ... 2*24 = 602 250 ... 2*45 • 662 

Lowest 188 ... 1-82 = 490 220 ... 218 at 592 



Sclbctid Wads. 
Pattern. Force. Velocity. 
. 239 ... 2*26 = 610 



Difference. 



91 



•42 = 112 



30 



'27 
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One of the most noteworthy series of experiments of this kind 
was carried out a few months ago by Mr G. Thorpe Bartram, who 

S,ve the detailed results in the Fields of June 26 and Julv 3, 1886. 
ere the new issues of E.G. and Schultze powders were tried under 
exactly the same conditions, in a fully-choked 12-bore, weighing 
71b. 2os., with 30in. barrels made of Whitworth steel. Mr Bartram's 
general remarks on the points of difference between the two powders 
are well worth reading ; and what he says of each with respect to 
wads is quite confirmatory of what is stated above in reference to the 
experiments previously carried out by Mr Leeson and Mr Jones. 
Relative to the mode of loading, Mr Bartram remarks : " There is 
this important particular to be noted, that in each instance I found 
the penetration decrease when the Field wad was omitted, and also 
that a thin card wadding over the shot produced the best figure of 
merit." This was in his letter about Schultze powder, but in the 
following week he said the eame in substance with respect to E.C., 
and in rather more forcible terms. But the special point to which I 
wish now to draw attention is the difference of effect produced upon 
the two powders by merely changing the cartridge cases — every other 
condition remaining the same. 

Four binds of cartridge cases were used by Mr Bartram with tbe 
one nowder, and three with the other (I do not see any reason stated 
for this, and merely mention the fact to explain the blank below). 
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Ten shots were fired of each hatch, tin average* being as follows 
with the respective powders, and the numbers between parentheses 
applying to the patterns : 

B.C. POWDHU SCHUX/TZB. 

Force. Velocity. Force Velocity. 

Eley's cases (B.C. 232,8.288) 2*03 = 548 2*34 = 632 

Joyce's „ (B.C. 246, 8. 225) 2*17 = 586 2-37 = 640 

Kynoch's,, (B.C. 234, 8. 226) 2-56 = 690 2-30 = 620 

Bailey's „ (B.C. 229) 2-31 = 623 - - 

As will here be seen, the pattern did not vary greatly, and the 
numbers were high in all cases, the gun evidently shooting very 
closely ; but a considerable difference was exhibited in the force of 
the two powders when the oases were changed. Whichever case was 
adopted, the change was but small with Schultze, the force varying 
only from 2*30 to 2*37, equivalent to velocities of 620 and 640 feet per 
second ; whereas the variation with E.C., consequent on the change 
of cases, was very remarkable, ranging from 2*03 to 2*56 in force, or 
648 to 690 feet in velocity. It would appear from this that E.G. 
is much more sensitive to changes in strength of cape and difference 
of flash-holes than the other nitro compound : and a? the new 
Kynoch case has a stronger cap and larger space tor the flash to pass 
into the powder than the other cases here used, the great increase of 
propulsive force is doubtless thus accounted for. Of course such 
additional force would not be obtained without some increased strain 
upon the barrel ; but that is outside the scope of the present article, 
and information on this point will be found Dy referring to Mr. Bar- 
tram's letters. 

That E.G. powder, with Kynoch's new " perfectly gas tight" 
oases, most have imparted to the shot in Mr. Bartram's gun a higher 
initial velocity than was given by the other cartridges, seems very 
evident when the details are examined. There was not any such dis- 
persion of pellets as would suffice to account for the falling off of 
force with the Eley cases. The average patterns with the two kinds 
of cartridges differed only by two pellets, and in regularity of 
shooting with successive rounds Eley's stood the first of the whole 
lot, the deviations from the respective averages being— Eley 11, and 
Kynooh 17, with Bailey and Joyce intermediate ; nevertheless, on ten 
rounds from each being fired, the force exhibited by Kynooh exoeeded, 
in nine shots out of ten, the Wheat round in the Eley series. And, 
strange to say, the extra propulsive force appears, in this instance, to 
have had the effect of concentrating the charge somewhat in the 
centre ; for, although there were only two pellets difference between 
Eley and Kynoch on the 30in. target^ there was a difference of thirteen 
on the lOin. plate— the averages being, Eley 59, Kynoch 72. From 
this one would naturally expect a higher striking force in the latter, 
even if the initial velocity were exactly the same, as the more con- 
centrated the pellets, the less is the loss of velocity during their 
passage through the air. But the concentration will not explain 
everything in this instance, for in four rounds out of ten the pellets 
on the gauge were exactly equal in number, yet the force with 
Kynoch was always higher, as will be seen from the following 
figures: 

Kynoch's Cases. Elet'b Casks. 

Force. Velocity. Force. Velocity. 

55 pellets on lOin. plate 2*13 = 575 1-89 = 510 

58 „ 2*29 = 618 1-95 » 528 

61 „ „ 2'52 = 680 2*15 = 580' 

63 „ 2'38 = 642 2*26 = 610 

It is curious, too, that the same cartridge cases which tended to 
produce concentration with the E.G. powder, tended to dispersion 
with Schnltse, when used in the same gun. In average pattern 
Schultze was only eight pellets less than E.G. on the 30in. target, 
but it had twenty pellets less on the central lOiu. plate ; and 
successive rounds were much more irregular with the Kynoch than 
with the Eley case — the divergence from the average with the former 
being about double as much as with the latter. Consequently, on 
the whole, the average force, when Schultze was used, was lowest 
with the Kvnooh cartridges, although in those rounds where the 
pellets on the gauge were equal, or nearly so, the force recorded 
was highest with Kynooh j and thus it may be inferred that, with 
Scholtze powder likewise, a higher initial velocity was imparted by 
the extra strength of the Kynoch cap, but that it here caused a 
dispersion of the pellets, and so eventually led to a reduction of their 
speed. 

There is but one other matter that I propose to touch upon as 
regards the influence of the mode of loading on the velocity of the 
shot, and that is with reference to the amount of pressure on the 
powder. For the last seven or eight years it has been known that, if 
Schnltse powder be heavily pressed, it does not shoot so well as 
when the pressure is light ; and consequently, excep by persons who 



are very careless, or utterly ignore the instructions upon the canisters, 
a heavy pressure with this powder is generally avoided. Many 
people, however, who acknowledge this principle with respect to 
Schnltse, hold that it is necessary to use a heavy pressure when 
loading E.G. ; and it may therefore be desirable to show what has 
been the renilt when the different modes of practice have been tested 
systematically. Mr. Bartram, in his letter of July 3 last says, with 
respect to E.G. powder : " I may add that very tightly rammed car- 
triages do not do so well at the target as the* e of which the powder 
wads are only pressed home firmly.'' And this, although it does not 

Jo into details, is quite confirmatory of what had been shown by Mr. 
ones in the Field of March 13 and 27, 1886, where full particulars 
are given. The gun he used was the 28in. 12-bore previously men- 
tioned, with paper oases (maker not stated), and four different 
samples of E.G. powder, the cartridges being loaded exactly alike, 
except that in one half of them the powder was only moderately 
pressed (i.e.. to the extent of ^ of an inch on Jones's gauged rammer), 
whereas in the other half the pressure was very heavy (i.e., A of an 
inch on the gauged rammer). The charge was 42grs. E.G. with l&os. 
No. 6 shot, and the averages were as follows : 

Moderate Pressure. Vrbt Hbavt Pbessubb. 

Pattern Force. Velocity. Pattern. Force. Velocity. 

No. 1 sample ... 228 ... 218 = 589 185 ... 1*84 = 492 

„ 2 „ ... 225 ... 2-06 = 556 206 ... 1*94 = 523 

„ 3 „ ... 236 ... 231 = 623 174 ... 1-87 = 505 

„ 4 „ ... 230 ... 2-07 = 558 174 ... 172 = 465 

M Jamp^es! 0U !} ** "' ™ = ™ 185 ... TS = 497 

Here it will be seen that, on the average of the four samples, the 
result of heavily ramming the powder was to reduce the pattern by 
45 pellets, and to oanse a falling off in the velocity of 85 feet per 
second ; and an examination of the details shows that the patterns 
were regular with the moderate pressure and irregular with the heavy 
pressure. The evidence, however 2 does not rest on a single experi- 
ment, as Mr Jones carried ont a similar trial a fortnight afterwards 
with one sample of E.G., in Kynoch's cartridges, loaded nith three 
different pressures, viz., moderate (jVin.), heavier (?Vn>)> and very 
heavy Oftin.), the averages being as follows : 

Force. Velocity 

Moderate pressure (229 pattern) 2*15 = 580 

Heavier „ (203) 1*94 « 523 

Very heavy „ (145) 1*89 = 510 

Besides the falling off in the number and velocity of the pellets, the 
patterns became more irregular as the pressure increased ; and Mr. 
Jones said that, " With the three-sixteenths pressure the shooting 
was very wild indeed." How wild it was will be seen from the fact 
that four successive shots gave such patterns as 217, 97, 96, and 190 
on the 80in. target, while the numbers on the central Mnn. plate 
varied from 15 to 55. If, after this, anybody prefers to have his E.G. 
powder heavily rammed, one must either suppose that his gun behaves 
very differently from Mr. Jones's, or else admit that " There's no 
accounting for tastes." 

Before closing, I will present tables of velocities of No. 7 and No. 8 
shot, derived from the mean velocities of Mr Griffith's ohronographio 
records, in like manner as those of No. 5 and No. 6 shot given in my 
previous article : 

Velocities or No. 7 Shot (340 raa os.) at Different Distances. 

nhju _. 8} A 10 IB 80 85 30 35 40 

aMrge * J yds. yds. yds. yds. yd*, yds. yds. yds. yd*. 

4drs.andl*oz 1186 1166 1120 1042 938 842 750 673 587 

3} „ 1 B 1163 1141 1088 990 892 819 757 691 615 

3 „ 1 „ ... 1147 1125 1080 997 881 811 713 638 566 

3J „ 1* „ ... 1110 1083 1049 997 909 802 691 620 559 

3 „ 1J 1091 1070 1023 957 859 781 688 617 576 

2* » 1 ., ... 976 959 919 837 761 710 664 624 551 
Velocities of No. 8 Shot (448 per oz.) at Different Distances. 

^^ 0} 5 10 15 SO 85 30 35 40 

4drs. andljoz 1162 1149 1111 1036 919 806 717 627 551 

8) „ 1ft 1149 1130 1060 997 898 815 735 644 576 

8 „ 1 „ ... 1136 1116 1072 971 842 765 673 604 568 

SJ „ U 1097 1077 1036 971 881 802 691 585 529 

3 „ lft „ ... 1063 1060 1003 914 824 742 659 585 526 

2ft „ 1 964 942 898 828 744 676 662 633 538 

On comparing these with the two tables in the Field of Deo. 25, 
it will be found that, with each decrease in the size of the shot there 
is a diminution of about a dozen feet in the inithl velocity, owing to 
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the larger number of pellets causing an increase of friction in the 
barrel. At the end of 40 yards, however, the falling off in speed is 
scarcely so great as might be anticipated from the difference in the 
weight of the pellets ; but this is accounted for by the charge travel- 
ling in a ball-like mass for some 20 yards or so (the distance varying 
with the quantity of fcowder and shot used), and it is not till after the 
general break np of the charge that the pellets lose speed in proportion 
to the redaction in their size and weight. 

In conclusion I may say that the more I examine into experimental 
records — whether they relate to gun against gun, increase or decrease 
of powder and shot, difference of wads, or change of cartridge cases— 
the more am I convinced that it is unwise in those who wish to make 
the best use of their weapons, to spend a large sum of money in 
buying a gun and then trust to chance as to the manner of loading it. 
Guns have their peculiarities as well as their owners ; and the former 
will no more shoot well with all sorts of cartridges than the latter 
will shoot well with all sorts of guns. Unless the owner of a gun is 
convinced that it is already doing its best — and where he has not the 
opportunity or inclination to personally carry out experiments for the 
purpose of determining its capabilities— he would do well to put it 
into the hands of a thoroughly practical gonmaker, who is accustomed 
to such experiments, and not too high-minded to pass his own work 
under review, or to see what can be done with the work of another 
maker. It is worth a little outlay to ascertain whether one powder 
suits your gun better than another, and what charge it does best 
with — what cases and wads produce the pattern that best meets your 
requirements, with the greatest force obtainable, and a certainty of 
not going from one extreme to another in successive shots. And, 
having got the required information, get your cartridges loaded bv 
someone whom you can rely upon to work to order, and do not risk 
spoiling your bag in the attempt to save a shilling or two in a hundred 
cartridges, when the extra cost is called for by the wads being of a 
special nature or the mode of loading necessitating additional care 
and attention. T. 

EXPERIMENTS TO ASCERTAIN THE VELOCITY 
OF FLIGHT OF BIRDS. 

(Field, Feb. 19, 1887 ; Vol. 69, p. 242.) 

The rate of speed attained by birds that are commonly shot at by 
sportsmen has been the subject of a good deal of discussion in the 
Field, and very conflicting opinions have been expressed with respect 
to their powers of flight. In order, if possible, to obtain data of a 
more reliable character than many vague surmises which have been 
indulged in, we requested the assistance of Mr. Griffith, who has from 
time to time furnished our readers with so much valuable information 
relative to the velocities of shot and the explosive force of gun- 
powders ; and he not only very kindly complied with our request, but 
has improved upon the method we suggested for carrying out the 
experiments. 

The series of trials was commenced with pigeons, which it was 
thought might probably be more amenable than wild game to the 
conditions connected with their flight, and so, in the event of there 
being any hitch in the arrangements, there would be a better chance 
fcr the apparatus to be got into thorough working order before 
attempting experiments with partridges or pheasauts. In order to 
secure a good: standard of comparison, Mr. Hammond, the well- 
known purveyor of pigeons for the Hurlingham Club, was asked to 
select some of his very best " blue rocks " to pass through the ordeal. 
The experiments with these birds were carried out about two months 
ago, on a fine clear day in the middle of December, when there was 
no wind whatever to enhance or diminish the natural speed of the 
birds. 

The pigeons commenced their flight at one end of the covered 
range, or experimental shooting gallery, of the Sohultze Gun- 
powder Company, in the New Forest, and the birds thus had the 
opportunity of getting well on the wing before they reached the 
other extremity, where was placed the apparatus employed to record 
their rate of speed after they had flown 40 yards. Two " screens," 
or arrangements of fine threads, were here put into connection with 
the electric apparatus, and through these threads the birds must 
necessarily dash in their flight, in order to make their exit from the 
range. The so-called "screens" were composed of the finest 
invisible-grey cotton, so easily broken as not to check the flight of the 
birds in the slightest degree, and the successive breakages were 
initantaneously recorded by the electrical apparatus. Between the 
two screens there was an intervening space of 6ft. 9in. (a distance 
which was adopted from its being convenient for regulating the 
chronograph), and, the apparatus having recorded the time taken by 
the bird in traversing this 2£ yards interval; the velocity was then 
readily convertible into yards per second or miles per hour. 



In order that the birds might fly directly towards these screens, 
all apertures in the building were darkened except the open end of 
the range ; and, as the birds, on being liberated, would naturally 
fly towards the broad daylight, and be likely to gain full confidence 
as they approached the place of exit, it was hoped that each of 
them might be led to do its best by the time it reached the point 
where the record of speed was to be made. The results, on the 
whole, were very satisfactory. Now and then a bird would not fly 
straight, or would check its flight before dashing through the 
screens ; but, whenever such was the case, the record was rejected 
as defective, and accordingly does not figure in the list which is 
given below. The number of good flights, however, was sufficient 
to enable Mr. Griffith to make twelve fair records of speed, the 
particulars of which are as follows : 

Bats of Spied. 

Pigeons iw the , * N 

40 Yabds Basqe. Time. Yards Miles 

Seconds. per Second. per Hour. 

1st -157 H-3 29*3 

2nd *156 14-4 295 

3rd -168 18-4 27*4 

4th -160 15*0 30-7 

5th -163 13-8 28*2 

8th -189 16*2 33-1 

7th -189 18*8 27*2 

8th '158 14-7 80-1 

9th -188 18-4 27*4 

10th -176 12-8 26-1 

11th '157 14-8 29-3 

12th -138 16'5 33-8 

Having obtained the above ohronographio results in the covered 
range, Mr. Griffith was not content to let matters end there, and he 
therefore determined to place these velocities in comparison with 
records of flight in the open. For this purpose he adopted a method 
very similar to that which has since been suggested by " Vivarii 
Custos " (Field, Jan. 15) as a means of ascertaining the flight of driven 
partridges. Mr. Griffith placed men in ambush at various measured 
distances, with instructions to signal as soon as a bird arrived oppo- 
site either of the stations. When the bird had flown twenty-hve 
yards from the starting point in the open, the time was taken by 
means of a stop watch, and the record was completed as soon as the 
signal was given of the bird having accomplished either of the 
measured distances. In four instances the birds went straight away, 
and the records were as under : 

Bate or Speed. 

Flioht o» Pigeons , * \ 

in the Ope*. Time. Yards Miles 

Seconds. per Second. per Hour. 

240 yards 19 12'6 25'8 

265 „ 20 13-2 27*0 

300 22 18-6 27-9 

132 „ 10 13-2 27*0 

With reference to these results Mr. Griffith says : " I expected the 
free long flight would beat the chronograph velocities at 40 yards, 
but the reverse is the case. I imagine the reason is, that when 
started from a trap or basket, as these were, the birds fly in alarm at 
first, but when away in the open they do not keep up their full pace." 
In neither case, however, did these "blue rocks ,r oome up to the 
average speed of the trained " homing birds " of which Mr. Teget- 
meier gave particulars in the Field of Jan. 22, 1887. There the 
average speed of the winning birds in eighteen nigeon races amounted 
to 36 miles an hour— the highest velocity, with a favourable wind, 
being at the rate of 55 miles an hour. In Mr. Griffith's experiments 
the highest velocity was nearly 34 miles an hour, without any wind 
whatever. 

Mr. Griffith's next task was to try similar experiments with par- 
tridges and pheasants, and for that purpose it was desirable to obtain 
a supply of good wild birds, as those kept in confinement could not 
be taken as fair representatives of the power of flight of birds which 
had always been at liberty. The difficulty, however, for many weeks, 
was to get such specimens as were wanted, the snow upon the ground 
and other circumstances being unfavourable to their capture. At 
length, however, some birds were obtained, all very wild and active, 
and then Mr. Griffith proceeded with his experiments. 

The conditions as to soreens, Ac., were as previously stated. Some 
of the pheasants were inveterate runners and would not rise to the 
screens at all ; others rose fairly, but they did not all of them exhibit 
an equal degree of earnestness, and the best six records obtained 
were as follows, the first being that of a splendid bird, who went 
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through the screens in fine style. The respective times and velocities 
were as follows : 

Bit* or Spud. 

Phbasabts is thb 4 » > 

40Yaw>sBahob. Tim». Turds Miles 

Seconds. per Second, per Hoar. 

1st -136 16-5 33-8 

2nd '156 H-4 29*5 

«rd -186 12*1 24*7 

4th -189 11*9 24*4 

5th '225 10-0 20-5 

6th '139 16*2 33-1 

Some of the birds were also timed in the open, and, as on the day of 
the previous experiments, there was no wind whatever. Two of the 
pheasants went away straight at fine speed ; a third doubled back, 
and is therefore omitted from the record ; and the fourth went 
straight away, but with mnch less velocity than the first two. From 
the following records it will be seen that, contrary to the experience 
with the blue rocks, the pheasants attained their highest speed in the 
open: 

Rati or 8fxxd. 

Flight of Phkasahts r * \ 

m TBI Opin. Tiki. Yards Miles 

Seconds. per Second. per Hour. 

265yards 15*0 17*7 36'1 

220 11-8 18*6 38*1 

140 „ 10-6 18*2 27*0 

The concluding experiment was with the partridges, which went 
fairly well at the screens, though they did not seem to exert them- 
selves very much; and the following were the records obtained : 

Bati or Spud. 

PaSTBIDOXS IK THE / * s 

40 Yabds Range. Time. Yards Miles 

Seconds. per Second. per Hour. 

1st -172 13*1 26-8 

2nd -188 12-0 34'5 

3rd -194 11-6 237 

4th -162 139 28-4 

Here, in the range, the partridges did not fly so fast as the blue 
rocks; but they did better in the open, so far as the records go. 
Only two of them, however, flew far enough to have their time 
recorded. The rest dropped to the ground before they pot to the men 
who were stationed to signal their arrival. The speea of these two 
were as follows : 

Bate or Speed 

Plight or Partridges , * ^ 

en the Open. Tike. Yards Miles 

Seconds. per Second. per Hour. 

170yards 12*6 13*5 27*6 

220 „ 14*0 15-7 32-1 

Mr Griffith says, in conclusion : " I think the velocities may be 
fairly taken as the speed of birds rising to the gun, and also of 
driven game when not aided by any wind." Of course, when driven 
birds are going down wind with all the advantage of a strong breeze, 
the velocity of the wind has to be added to the natural speed of the 
bird ; and the difference will be seen to be no trifle when it is remem- 
bered, as meteorologists tell us, that the velocity of the air in " a 
light breeze" amounts to 14 miles an hour ; in "a good steady 
breeze " it is 21 miles an hour ; and 40 miles an hour in " a gale " — 
which some sportsmen aver that they have shot driven birds in, 
though the statement may perhaps require to be taken cum grane. 
However, be this as it may, we think that sportsmen in general will 
join with us in thanking Mr Griffith for the great pains he has taken 
to throw light upon a subject which has been a source of so much 
doubt and differenoe of opinion. T. 



THE TIME OF IGNITION OF GUNP0WDEBS. 

(Field, Peb. 11, 1888; Vol. 71, p. 176.) 

A pbw remarks which we recently made, relative to the rate of 
ignition of gunpowders, have given rise to more correspondence than 
we anticipated; and the following letter, which we have received 
from an old correspondent, who has from time to time sent us many 
interesting communications on shooting questions, induces us to go 
more fully into the subject than we originally intended. Another 
correspondent, who adopts the pseudonym of " Square-headed Nails, 1 ' 
remarked, a fortnight ago, that " It seems a curious thing that 
Sohultze and E.G., being quick-burning powders, should kick less 



than coarse black, whilst the fine black burns faster and lacks more 
than the coarse black." What was said by " Square-headed Nails," 
with respect to coarse and fine black powders, is quite true ; but we 
pointed oat that he was under a misapprehension with respect to the 
above-mentioned nitro-compounds, as they ignite more slowly than 
the black powders. Last week ' ' A Constant Reader " wrote, taking 
exoeption to our remarks, and expressing his opinion that these nitro- 
compounds ignite more quickly than black powders ; and now J. T. B. 
writes as follows : 

Sib,—" Square-headed Nails " is quite correct in considering that quick 
powders cause less recoil than slow powders, and the fact recorded by him 
that No. 2 black kicks more than coarse black of itself proves that the 
combustion of the former is slower than that of the latter when exploded 
in the bore of a gun. This argument could not be followed to its extreme 
application— vis., mealed powder— for the ignition is then so much retarded 
by the absence ox air interstices as to bring down the muzzle velocity of the 
shot nearly 60 per cent. 7* ' " ....... 

muzzle velocities to the 



But, comparing powders that give fairly average 
i shot, it is capable of proof that the nitxo-oom- 



pounds fcaok less than black because they possess a quicker ignition. The 
manufacture of Sohultze has been modified, so that it now kicks more than 
it used to do, simply because its combustion is more under control, less 
instantaneous, less violent. The muzzle Telocity of the charge has not 
suffered at all by this change for the better. I say the better because the 
mechanism of the gun is less strained, and the increased recoil is not worth 
thinking about, ft is a well-known fact that the introduction of slow- 
burning- powders for ordnance has given considerable trouble, owing to the 
increased recoil and the strains thereby thrown upon the carriages. The 
dynamics of a shot gun rest upon the same principle as those of a 100-ton 
gun. 

The " violent kicks, damaged actions, and burst barrels that occupied so 
muoh of your space four or five years since " were frequently due to unduly 
large charges SeiDg placed in guns of light construction, and possessing 
powder chambers too long for their diameter, thus producing abnormal 
strains from wave action— a theory I then propounded, and which you 
proved by experiment to be correct. If a gun kick violently, that fact of 
itself should prove either that the shot charge is too heavy or the powder 
charge too heavy for the gun j and if it should occur with a nitrocompound 
it also Droves that the ignition is not so quick as usual, but that time has 
been afforded to overcome the ins inertix of the gun, and project it against 
the shoulder of the shooter. J. T. B. 

With every resnect for our correspondent, we must beg to differ 
from his conclusions. It is undesirable, however, to complicate 
matters by dwelling on the effect of wave-aotion in long chambers, 
and some other points touched on in his letter, so we will merely say 
that our previous remarks were intended to relate to ordinary 12-bore 
charges in 12-bore barrels, and the effect produced therein by quicken- 
iug the combustion of the nitro- compounds. Our investigation of the 
pressures in small-bores was subsequent to our experiments with 12- 
bore e, and independent of quickened combustion. We had been con- 
vinced, by the results of our 12-bore experiments, that Sohultze powder, 
when used in the ordinary way, as issued from the manufactory, was 
slower in ignition than the black powders ; but since then further 
evidence has been obtained, which places the facts in a still clearer 
light. We published, more than twelve months ago, a few particu- 
lars with respect to the amount of time that elapsed between the 
pulling of tho trigger and the passage of the shot from the muzzle of 
the gun. These were the results of ohronographic experiments 
carried out by Mr. B. W. S. Griffith, the manager of the Schultse 
Gunpowder Company's works. Since then the same gentleman has 
carried out further experiments which demonstrate much more 
distinctly the rate of combustion with the different powders. They 
undoubtedly must have caused him a great deal of trouble, owing to 
the necessity of altering his electrical apparatus in order to make it 
sensitive enough to record such very minute intervals of time ; but 
the results, now that they have been obtained, are certainly most 
interesting. 

With reference to the mode of obtaining the records, we may say 
that in the Field of Nov. 20. 1886, we published particulars of 
experiments carried out with Mr. Griffith's crusher-gauge [here 
reprinted at pp. 29-82], and gave illustrations of the implement. It 
will be remembered as a thick steel barrel, 30in. long, bored exactly 
like an ordinary 12-bore, but with the wall of the barrel tapped, so 
as to admit movable plugs, by means of which pressures are taken on 
thick leaden discs. In the chronograph experiments now about to be 
described electrical apparatus was connected with these plugs, 
instead of inserting lead discs, and times were thus taken instead 
of pressures. The first plug is situate one inch from the breech, 
and consequently just at the end of the powder charge, and partly 
over the Dowder wads. The second plug is 2|in. from the breech, 
and accordingly just clear of the end of the paper case. The third 
plug is 6in. from the breech, and therefore 2ft. from the muzzle. 
The charges used were 84grs. of black powder or 42grs. of Sohultze, 
with l&os. No. 6 chilled shot (270 to oz.), in Eley's ordinary cases, 
except when the Sohultze powder was used in cases made for 
large caps. 
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The time from the pressing of the trigger to the blow on the cap 
may be taken as a constant quantity with the same person, thongh it 
may vary with different individuals, and so introduce, the " personal 
equation " alluded to by Dr. Fleming in his article in the Field of 
Feb. 19, 1888. With Mr. Griffith , the releasing of the hammer and its 
fall occupied '0022seo. ; bnt it is needless to include this " constant " 
in the following table, and we therefore commence with the time 
that elapsed from the striking of the cap until sufficient pressure had 
been put upon the first plug to start the record ; and here the 
different rates of ignition with the respective powders are most 
markedly shown. 

Schultze is found to be even slower in action than No. 6 black, 
except when the former is quickened by a large cap, and then the 
time of getting up to record-pressure is nearly on an equality with 
No. 4. This first record is, in all probability, made before the resist- 
ance of the " turn-over " has been overcome, and consequently before 
the shot is actually set in motion ; and therefore the interval between 
the records of plugs 1 and 2 may be assumed to represent the first 
movement of the shot, which with Schultae is in both < 



slower 
than black. Between plugs 2 and 3 the difference between Schultze 
and the black powders is lessened. After the 6in. plug is passed, 
Schultze proceeds to make up its lost ground, and surpasses in speed 
every variety of black powder except No. 2. 

Here are the times for comparison ; but we have in this table 
stated the distance from third plug to muzzle as 22in. instead of the 
full 2ft., because the wire at the muzzle is broken by the wad in 
advance of the shot, whereas the plug records are made Dy the action 
of the gas behind the shot, and this difference practically lessens the 
distance traversed by nearly two inches. 

Cap to First to Second to Third Plug 

Kind of Powder. First Plug-. Second Plug. Third Plug, to Muzzle, 
(lin.) (lgni.) (3*in.) (22in.) 

Black: Sec Sec. See. Sec. 

No.2 -00168 -00068 -00048 -00126 

No. 8 -00188 -00005 -00051 -00182 

No. 4. IKBOO -00187 -00062 -00148 

No.6 -00855 -00160 -00070 -00145 

SCBTLTZE : 

Ordinary cap -00366 -00188 -00072 -00180 

Lft^gecap -00214 -00175 -00072 -00129 • 

Possibly it may strike some of our readers as very extraordinary 
that, when one powder took double the time of another to effect the 
first movement, the speed at the other end of the barrel was very 
nearly equal. But that is not at all unprecedented; and the following 
brief particulars, extracted from a War Office report of artillery 
experiments with black powder of four different kinds of grain, tried 
in a gun of 8in. bore, with shot weighing 1801b. each, show results 
that are even more remarkable. It will be seen that the slowest- 
burning powder took eleven times as long as the quickest in moving 
the shot the first two inches, and yet they were practically alike 
about 7ft. further on. 

First Second Next Last 

Kind of Powder. 2 inches. 2 inches. 8 inches. 6ft. 4in. 

Sec. Sec. Sec. Sec. 

Rifle iArge Grain -0005 '0008 -0010 -0055 

Pellet Powder -00U -0005 -0011 -0056 

Pebble Powder -0086 -0007 -0012 -0056 

Bussiau Prismatic -0055 -0016 -0015 0056 

But, to return to the 12-bore and its charges, it may be of interest 
to bring together some particulars showing the effect of these 
differences of combustion on the full amount of time taken between 
the sportsman pulling the trigger and the shot hitting the bird. We 
therefore add another table, giving the total time from the fall of the 
hammer to the shot reaching a target 85 yards from the muzzle of the 
gun. The respective times from pressing the trigger to the blow of 
the hammer { from detonation of the cap to shot leaving the muzzle, 
and from quitting the gun to striking the target, are given separately. 
The former two make but a small fraction of tne general total ; and 
those sportsmen who imagine that, by choosing a quicker powder, 
they have to allow less for the bird's flight, do not gain a vast deal in 
this way. 

Supposing! a bird to be flying across at the rate of 40 miles an hour, 
and 86 yards distant, the difference of time between No. 4 and 
Schultze (with ordinary cap) is such as to enable the bird to fly about 
one inch in the interval ; the difference of using large cap or ordinary 
cap with Schultze would be l±in. ; between No. 6 and No. 4, it would 
be about 4}in. ; and between No. 4 and No. 2 also 4|in. Thus, the 
greatest difference— a quarter of a yard— would be between the 



coarsest and the finest of the black powders, as the interval with No. 
2 would allow the bird to fly 6ft. 10£in. before the shot reached it, 
and with No. 6 it would fly 7ft. 7£in. 

We likewise add a final column showing the mean velocity of the 
shot for the 35 yards distance from muzzle to target. 

Trigger Cap to Muzzle Total Mean Velocity 

to Cap. Muzzle, to Target. Time, of 35 yards. 

Sec. Sec. Sec Sec. Ft.sec. 

•0022 ... -0039 ... -1111 ... -1172 945 

•0022 ... -0048 ... -1181 ... 1190 928 

•0022 ... -0055 ... -U60 ... -1237 905 

•0022 . -0068 ... -1216 ... -1301 863 



Kind of Powder 

Black : 

No. 2 

No. 3 

No. 4 

No.6 -0022 

SCHULTZX : 

Ordinary cap '0022 

Large cap '0022 



•0076 
•0059 



•1154 
1154 



•1252 
1335 



910 
910 



It will be observed that the slower the ignition of these black 
powders, the lower is the shot's velocity; and hence it is customary 
to use rather larger charges of the coarse than of the fine-grained 
powders. In the above experiments the charges were equal in weight ; 
but in Messrs. Curias and Harvey's recent pamphlet it is stated that, 
to obtain equal velocity with tneir different powders, the charges 
should be varied at the rate of 2grs. for each difference of size. Thus, 
if 3drs. were used of No. 4, there should be 2gr j. more of No. 6, or 4qrs. 
more of No. 6 ; or 2grs. less of No. 8, and so on. With the artillery 
experiments, the slow-burning powders had the largest quantity, the 
charges varying from 301b. to 851b; and increased powder ( causes 
more recoil. In the Schultze powder the slowness of ignition is 
compensated for in another way, viz., by the greater amount of gas 
eventually liberated by the combustion ; and the pressure of this 
larger body of gas tells when the ignition is quickened. If Schultze 
be ignited at the same rate as No. 2 black (say, '00158 sec. from cap 
to first plug), the resulting velocity for the 35 yards would be raised 
to near about 970 ft.sec. ; but the strain would be greater even than 
that of No. 2. T. 



TIMES OF FLIGHT OF CHARGES OF SMALL SHOT. 

(Field, May 12, 1888 ; Vol. 71, p. 663.) 

A few years ago next to nothing was known about the time taken 
by shot oharges in traversing the space between the muzzle of a gun 
and a bird or target 40 yards off, or, in fact, at any other distance. 
The chronograph had long been at work with military weapons, but 
with respect to the sportsman's smoothbore everything was vague. 
In the absence of fact the imagination was active, and most mar- 
vellous assertions were made as to the velocity of shot oharges, which 
by some persons were set incredibly high, and by others were made a 
great deal too low. The first clear light thrown upon the subject 
came from Mr. John Rigby, who, in a letter to the Field in May, 
1879, after alluding to some widely different estimates that had been 
propounded as to the time of flight for 40 yards (such estimates 
varying from one-fifth to one-nineteenth of a second) , went on to say : 
" I have ascertained the true time by the chronograph, and it varies, 
with the charges in general use, from one-sixth to one-seventh of a 
second— the latter bemgthe time for a good 12-bore, with 3*4rs. and 
ljoz. of No. 6 shot. These times correspond to a mean velocity of 
720ft. and 840ft. per second respectively— which are of conrse higher 
than the final or striking velocity at 40 yards." 

The next information with respect to chronograph records of small 
shot was supplied by Mr. R. W. S. Griffith, and published in the 
Field in July, 1879. These included experiments with seven tizes of 
shot, from No. 2 to No. 8, with variations in the loads of each, as 
well as of the powder charges ; so that altogether there were more 
than fifty variations in the loading with black powder (C. A H. No. 4), 
besides an equal number with Schultze ; and the records of three 
rounds with every charge were published in full in our columns, and 
are summarised in pp. 346 to 348 of the first volume of " The Sports- 
man's Gun and Rifle.' 1 What Mr. Eigby had said with respect to 
the mean velocities of ordinary sporting charges was virtually con- 
firmed by Mr. Griffith's figures, althongh the exact charge mentioned 
by the former was not used in the experiments of the latter. With 
3dr8. of powder and loz. of No. 6, Mr. Griffith found the mean 
velocity, m a 40 yards range, to be 860 ft.sec. with 0. & H. No. 4, 
and 868 ft.sec. with the equivalent charge (42grs.) of Schultze. With 
an eighth of an ounoe more shot, and the same quantity of powder as 
before, the mean velocities fell to 827 with black and 848 with 
Schultze ; with half a dram more powder and lfcoz. shot, the mean 
velocities rose to 909 with black and 915 with Schultze ; with 3drs. 
and l±oz., black had a alight advantage; with the same charge of 
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shot and half a dram more powder, Sohultze was a little ahead ; and 
so the variations went on — sometimes one and sometimes the other 
powder being first, but without any very material differences. 

All these experiments were at the 40 yards range; and so they 
afforded no indication of the nature of the changes or loss of 
Telocity at other distances, whether longer or shorter. But in 
February, 1888, Major McClintock published in the Field some 
tables of velocities at different distances, from 10 yards up to 
60 yards, with No. 5, No. 6, and No. 8 shot. The velocities stated, 
however, were not direct records made by chronograph at the 
respective distances, but were calculated velocities based upon 
chronograph times taken in a 20 yards range, and worked out for 
other distances from the tables of Professor Bashforth. As the ex- 
periments extended over a dozen guns, which, although ostensibly 
of the same guage, varied greatly in their bores (whereof the measure- 
ments at many points throughout the length of the barrels were 
carefully taken), and as they were fired with different samples of 
cartridges which { though professedly containing equal charges, 
varied as much in their contents as the guns in their dimersions, 
it may readily be supposed that there were great differences in the 
shooting. A good deal of interest consequently attached to the 
comparison of the results worked out with so much care and trouble ; 
but it has since been proved, by actual experiments, that Professor 
Bashforth's tables (which were intended by their author to apply only 
to single projectiles) cannot be relied on when applied to charges of 
small shot, as masses of pellets simultaneously discharged from the 
pun do not follow the same law as that which governs a single pro- 
jectile in its isolated flight through the atmosphere. A number of 
pellets, propelled through the air in a combined group, encounter 
much less atmospheric resistance, on the average, than each pellet 
would incur if travelling independently; and so it unfortunately 
happens that Major McClintock s paper, however interesting in other 
respects, shows much wider differences as regards the calculated 
velocities at the muzzle and elsewhere than are likely to have actually 
occurred in practice. 

Sinoe that paper was written very extensive experiments have been 
carried out at twelve equi-distant ranges, from 5 yards up to 60 yards, 
with pellets of ten different sizes, and with various charges of powder 
and shot— the time of passage for each being taken by chronograph. 
The mean velocities for the respective charges and distances were 
published by Mr. Griffith in the Field about eighteen months ago. 
In the interval between then and now we have carefully compared 
these records ; but, finding that comparisons made from the times 
themselves were more clear than those made from mean velocities, 
we reconverted those velocities into fractions of a second . In order to 
get them as correct as possible, we requested Mr. Griffith to compare 
them with the original records, so as to remove any inaccuracies 
arising from misprints or miscalculations ; and he has not only done 
this, but has also tried anew any shots which seemed to indicate 
discrepancies. We now lay before our readers the results with l&oz. 
of each of the ten sizes of shot, all fired with 8drs. of powder, or 
rather with its equivalent of 42grs. Sohultze, from a choke-bore of 
12-gauge. 

IJob. Shot or Ditpieint Sins, with Subs. Powder— Chbobtograph 
Tikis from 5 yards to 60 yards. 

VOS. 193456789 lO 

Yards. Seo. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. Sec. 

5 -0128 -0129 -0190 -0182 *0138 *0135 *0187 -0138 '0189 -0140 

IO '0263 -0266 -0268 -0272 -0274 *0278 '0284 '0288 -0290 '0294 

15 -0404 -0412 -0415 -0422 -0424 -0431 -0448 '0450 '0452 -0466 

90 '0555 -0569 -0578 -0534 '0584 -0596 -0617 '0624 '0832 -0654 

95 0716 -0734 '0748 -0756 -0756 -0776 -0806 -0814 -0882 '0878 

SO '0888 -0918 -0925 '0949 '0951 '0975 '1016 -1028 '1061 '1122 

35 '1071 -1101 -1122 -1157 '1161 -1192 '1244 .1263 1820 '1402 

40 '1263 '1804 '1884 '1377 '1387 '1429 -1495 1528 -1635 '1740 

45 1466 -1522 '1555 '1616 -1635 '1689 '1764 -1727 '2011 -2155 

SO 1680 -1755 -1792 '1882 '1916 '1979 -2062 '2179 -2465 2685 

55 '1912 -2018 -2054 '2189 -2241 '2829 '2439 '2620 '8015 '8370 

60 -2179 -2800 -2368 -2548 '2645 *2779 -2962 '3220 '3750 -4880 

On dividing the number of feet, in any of these ranges, by the 
corresponding time given under any size of shot, the mean velocity of 
the shot for the given distance may easily be ascertained. Thus, with 
No. 6, supposing we take the 40 yards range, or 120 feet, and divide 
by -1429860., we get 840 feet per second ; for '1429860. is almost 
exactly one-seventh of a second ; and, as Mr. Rfeby stated in the 
letter quoted above, that fraction of time in a 40 yards range is 
equivalent to 840 ft.sec. mean velocity. But Mr. Rigby further 
stated that " the mean velocity is, of course, higher than the final or 
striking velocity. 1 ' How much the former is higher than the latter 
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Sec. 


Sec. 


0133 


•0135 


•0137 


•0138 


•0139 


•0140 


•0141 


•0143 


•0147 


•0150 


•0151 


•0154 


•0150 


•0158 


•0159 


•0162 


•0162 


•0172 


•0160 


•0165 


•0174 


•0174 


•0180 


•0188 


•0172 


•0180 


•0189 


•0190 


•0200 


•0219 


0195 


•0199 


•0210 


•0214 


'0229 


■0249 


•0210 


•0217 


•0228 


•0235 


'0259 


0280 


•0226 


•0237 


•0251 


•0265 


•0315 


•0338 


•0248 


•0260 


•0269 


•0299 


•0376 


•0415 


•0281 


•0290 


•0298 


•C3&2 


•0454 


•0530 


•0325 


•0360 


•0377 


•0441 


•0550 


■0685 


•0404 


•0450 


•0523 


•0600 


•0735 


1010 



velocity, no chronograph record for a single distance will enable any- 
one to tell with small shot; but it may be found out approximately 
when there are a number of records, for short distances, as given in 
the above table; for by taking the differences between one and 
another, the time for each short distance is ascertained in effect, and 
from this time the actual velocity may be very closely estimated. 
Here, for example, are the times of every 5 yards with the same sizes 
of shot and charges as before : 

lg oz. or Shot of Diffbbxht Sues 

INTXRVAL8 

Vos). 19 3 4 

Yards Sec. Sec. Sec. Sec. 

First 5 ...'0128 -0129 '0130 -0132 

5 — 1O...-0135 0137 -0138 '0140 

IO — 15.. -0141 -0146 .•0147 '0150 

16 — 90... '0151 -0157 -0158 -0162 

90— 96... -0161 -0165 -0170 -0172 

96 — 30... -0172 -0179 -0182 '0193 

SO — 35... -0183 '0188 *0197 '0208 

36 — 40... '0192 .0203 -0212 -0220 

40— 46...-0203 -0218 -0221 -0239 

46 — 60... -0214 -0233 -0237 -0266 

50 — 65...-0232 -0258 '0262 '0307 

56 — SO... -0267 -0287 -0314 -0859 

Total... '2179 '2300 *2368 '2548 '2645 -2779 '2962 -3220 -3750 '4380 

As these figures are not merely theoretical calculations, but are 
the results of actual trials, they do not in every instance follow the 
exact arithmetical sequence which would be attained by calculations 
from a purely theoretical basis, though quite as regular as separate 
trials can be expected to give. The twelve records of time, for the 
twelve different distances, were not obtainable by the firing of a single 
cartridge ; but separate cartridges had to be fired for each distance, 
and, in fact, several rounds were fired at each range, in order to see 
that the results agreed sufficiently to be relied on. 

On combining the information contained in the two previous tables, 
one may ascertain the difference between the mean velocity for 40 
yards, or other distance, and the striking velocity of the pellets at 
the end of such range. The " estimated actual velocity," as given 
below, is based on the average velocity for 5 yards before and 5 yards 
after the actual distance. Professor Bashforth has shown that, with 
single projectiles, the mean velocity for a given short range may be 
taken as the actual velocity at the mid-point of the range ; and that 
proves practically correct with rifle bullets up to 50 or 100 yards or 
more. With small shot, however, it is not so exact, except at much 
shorter distances ; but for the range of 6 yards any variations mutt 
be so small as to be immaterial. Thus, to take an example in point, 
the chronograph time for 10 yards with No. 6 shot gave a mean 
velocity of 1079 f.s., while the calculation of actual velocity at half 
the distance is 1080 f.s., as will be seen by reference to the first and 
third columns of the ensuing table. 

Mea* aju> Actual Velocities with ljoz. No. 6 ajtd 3dbs. Powder. 



Mean velocities for diffe- 
rent full ranges. 

Feet per 



Bangs. 



second. 



5yards 1111 



10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



1079 
1044 
1007 
966 
923 
881 
840 
800 
75$ 
708 
647 



Mean velocities for 
separate 6 yards. 

**• *£SS. 

First 5 1111 

5-10 1049 

10 — 15 980 



15 — 20 
20 — 25 
25 — 80 
30 — 35 
35-40 
40 — 45 
45 — 50 
50-55 
55-60 



909 



754 
691 



577 
517 



Estimated actual 
velocities. 
Feet per 
second. 

) (1111 at 2* yards.) 

> 1080 at 5 yards. 

1015 at 10 yards. 

871 at 20 yards. 
728 at 30 yards. 
605 at 40 yards. 
473 at 50 yards. 



One may see here that, when an opinion is formed solely on the 
chronographic record of velocity for a 40 yards range, it affords 
very little idea of the ultimate striking force of the pellets, because 
it merely gives the average speed for the entire distance ; and a high 
velocity at the muzzle tends to raise the average, although other 
influences may lessen the penetrative power at the end of the range. 
The mean velocity for 40 yards (which is the record usually given) 
happens in this instance to be 840 feet a second, whereas the striking 
or remaining velocity at the end of the range is about 280 feet less. 
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But this striking velocity never is stated in the published results of 
chronographic experiments, beoause the chronograph itself will not 
show it from the records of any one distance ; and it is possible for 
one record of average speed for a given range to be higher than 
another, when two guns are fired, or two methods of loading adopted, 
and yet the charge that makes the slower average may have the 
higher velocity or killing power at the finish. It is only when one 
gets such an abundance of material as is supplied by the elaborate 
experiments of Mr. Griffith, that one can trace ont snch facts to their 
legitimate conclusion. 

And, even with all this material, one cannot say with certainty 
what is the velocity with which the pellets commence their journey, 
or that at which they finish the full distance of the last range for 
which the chronographic record is taken. Thus, the velocity at the 
muzzle, and at 60 yards, cannot be calculated with accuracy from the 
above data— they can only be guessed at; and here the muzzle 
velocity may be estimated, in round numbers, as about 1140 or 1150 
ft sec. With the same charge of powder and only an ounce of shot, 
the muzzle velocity would be probably raised by about -40 or 50 feet ; 
bat the effect of this and other alterations of charges at different 
ranges must be left for future consideration. T. 



SHOT VELOCITIES AND FORCE-GAUGE RECORDS 

(Field, June 2, 1888 ; Vol. 71, p. 801.) 

Wi pointed out in our last article (reprinted above) that chrono- 
graph records, as ordinarily set forth, afford but little idea of the 
striking force of the pellets of shot guns, because the velocities that 
are stated represent merely the mean speed for the entire distance, 
and give no indication of the amount of velocity still retained by the 
pellets at the time when they hit the target; and yet this remaining 
velocity is the real measure of penetration. We likewise showed, 
however, that when there were successive chronographic records for 
short distances (such as those made in the elaborate experiments 
carried out by Mr. Griffith), the remaining velocity at different points 
may be very closely estimated— so closely, indeed, that the successive 
estimates may be accepted as practically correct representations of 
the actual velocities. 

From the last table that was given (opposite) it will be seen that 
where a charge of No. 6 shot, fired from Mr. Griffith's 12-gauge 
choke-bore, showed an average speed of 840 ft.seo. for a range of 
40 yards, the velocity that remained in the pellets at the end of that 
distance was 605. In other eases, however, the remaining velocity 
at 40 yards may be the same (605), and the chronographic mean 
velocity for the whole range may be higher or lower than 840. In 
short, there is some degree of resemblance between the velocities of 
shot charges and the speed of railway trains. Two trains may each 
run 40 miles in an hour, and yet travel at very different rates for the 
last mile ; or they may run the last mile in equal times, and yet be 
more or less than an hour in going the full distance of 40 miles, and 
thus, in other words, mav have a different " mean velocity." 

Many sportsmen, and many gunmakers likewise, seem to be 
impressed with the idea that by increasing the charge of powder 
the penetrative force of the shot must necessarily be increased. 
But it is obvious that our correspondent "20,000 Shots" is not 
imbued with such a fallacy; for he said, many years ago, if we 
remember rightly, that with all guns there is a point beyond which 
the charge cannot be increased with advantage ; or, as he expressed 
it a few weeks ago, with respect to a gun loaded to its full 
extent, " if any addition be made to the weight of powder or 
shot, the shooting will fall off in pattern or force, often in both." 
And if it be true— as we are convinced it is— that the penetrative 
force of a shot charge may under certain conditions be diminished 
by an increase of powder, we must also have the corollary that 
were are circumstances under which the striking force of charges 
of loose shot (not isolated bullets) may be increased by a reduction 
of powder. Of the truth of this we are also convinced. And yet 
the larger charge of powder doubtless gives a higher muzzle 
velocity, although it may not show greater penetration at the end 
of 40 yards. The muzzle velocity will depend upon the proportion 
of the charge used in the gun ; the penetrative power, or velocity 
remaining in the pellets at the end of the range, is dependent 
mainly upon the skill of the borer of the gun, and the care bestowed 
upon the loading of the cartridges. 

If the pellets are made to keep together in a compact mass, they 
retain a much larger proportion of their original velocity than an 
equal number of pellets scattered at random ; and thus a charge which 
had but a comparatively low initial speed may eventually have higher 
velocity than a similar charge which received greater propulsion at 
the onset. An illustration of this may be found with a charge of 



shot confined in a wire cartridge. This charge, if fired from a 
cylinder gun with 2&drs. of powder, would ultimately have a higher 
velocity than a similar charge, unconfined, but propelled with half a 
dram or a dram more powder. Yet the muzzle velocity of tbe latter 
would be much the higher of the two, and the chronograph wonld, 
up to a certain point, show greater mean velocity. In a less degree 
the same thing would occur with tho concentrators introduced by Mr. 
Charles Lancaster about twenty years ago, but now virtually super- 
seded by the choke-bore, by which a somewhat similar concentration 
is effected in a different way. No increase of initial speed is given to 
the charge, either by the wire cartridge, the concentrator, or the 
choke-bore — they probably diminish the muzzle velocity to some 
extent, owing to increased frietioa in the barrel ; but they effect the r 
purpose of maintaining a higher speed by the simple process of 
keeping the pellets in a mass, and thus enabling them to piss throug i 
the air for a time in a manner that bears some decree of resemblance 
to a solid ball — which, as everyone know*, retains its original velocity 
in much greater degree than the loose pellets of small shot. 

Hence, if the conditions of the gun and its loading are such that an 
increase of powder can be given to the charge without causing the 
pellets to scatter more than before, then there will be an addition to 
the striking force at the end of the range, as well as to the muzzle 
velocity ; and if, on the other hand, the conditions are such, that a 
reduction of the powder charge, or an increase of the shot, so steadied 
the explosive effect that the pellets travel in a more com j act mass, 
then the ultimate result may De greater striking force at the end ( f 
the range, although the immediate effect would be a reduction of 
velocity at the muzzle. 

In illustration of the differences of effect produced by the conoen- 
trat : on of the charge from a choke-bored gun a* compared *ith that 
from a cylinder, a few particulars may be extracted from experiment s 
carried out by Mr. Giimth. A good choke-bore and a good cylinder 
gun were fired with cartridges loaded exactly alike. As may naturally 
be expected, all the pellets from each of the guns were put into the 
30in. circle at a distance of 10 yards ; but even in that short range 
there was a considerable difference in the spreid of the charge, as the 
diameter of the pattern from the cylinder was about 18in., as com- 
pared with 9in. for the choke-bore. At greater distances the distri- 
bution of the pellets from the respective guns was as follows : 

Distribution of Pellets bt Choke-bore and Cylinder. 

Choke-bore: 20yds. 90yds. 40yds. 50yds. 

In 2Jft. circle 304 

From 2*ft. to 4ft 

Outside 4ft. circle 6 

Total charge 304 

Cylinder : 

In 2Jft. circle 264 

From 2Jft. to 4ft 38 

Outside 4ft. circle 2 

Total charge 304 

The charge which was most scattered suffered most in loss of 
velocity. The respective times of the first and the last pellets of the 
charges at the different distances were as follows : 
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Choto-bore 

First pellets. 
Last „ 



Times or First and Last Pellets or Charge. 

10yds. 20yds. 30yds. 40yds. 

Sec. Sec. Sec. Sec. 

•0265 ... *055© ... -0923 ... '1357 

,. -0704 ... '1143 ... *1717 



Difference.. 
Cylinder ; 



•0070 



•0145 



First pellets -0266 ... *0565 ... 

Last „ •0388 ... *0787 ... 



•0220 

•0935 
•1275 



•0860 

•1880 
•1870 



50yds. 

Sec. 

. '1871 



•0460 



'1915 



Difference.. 



•0117 



•0222 



•0840 



•0490 



•0570 



It will be observed that the time for the first 10 yards with the 
leading pellets of the choke-bore was '0266seo., and with those of the 
cylinder '0266sec., or nearly identical ; and it is probable that the 
latter left the muzzle with rather the higher speed, as the oonatric- 
tion of the choke would be likely to give a momentary check. But a 
conspicuous difference in the effect of the concentration of tho charge 
will be seen by the way in which the last pellets from the cylinder lag 
behind the firs*-, as compared with the choke, even at 10 yards, and 
how both first and last pellets drop off as the distance increases. At 
80 yards, the mean velocity of the first pellets from the choke-bore is 
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976 f .e. t in comparison with 068 from the cylinder—* difference of less 
than 2 per cent. ; bat the mean velocity of the last ten pellets is 788 
with the choke, as compared with 706 with the cylinder— the fallirg 
off with the latter being about 30 per cent., in contradistinction to 2u 
per cent, with the choke-bore. If snch, then, be the result with two 
equally well-loaded gun a, what mast be the consequence when guns 
are loaded with bad wads and unsuitable charges, which cause the 
shot to scatter at random ? As soon as individual pellets break away 
from the main body of the charge, they instantly encounter greater 
atmospheric resistance, and are left in the rear by the compact 
nucleus ; and the larger and more compact the nucleus, the less is the 
retardation it undergoes. If it were not for this difference of atmo- 
sp^erio resistance, the shot charge would be retarded uniformly, and 
pel'ets having the same muzzle velocity would strike tie target at the 
same time, instead of straggling in, some of them many yards in the 
rear of others. 

The experiments of Mr. Griffith which have just been quoted, 
besides indicating the relative velocities of the tint and last pellets, 
also show the comparative speed of other portions of the same 
charge ; and the facts stated are very useful in enabling one to trace 
how it is that compact but comparatively slow-moving masses of shot 
may overtake faster pellets ; or, to put it more exactly, they indicate 
the gradi al dwindling away of the speed of a scattered charge, until 
the disunited pellets, losing their original advantage, eventually 
succumb to those which practically exemplify the old adage that 
" union is strength." The following table will show how the first 
cluster of pellets from the cylinder differs in time as compared with 
the first from the choke-bore (with 3drs. of powder and lloz. of 
No. 6 shot) ; and how the second batches of pellets— comprising 26 
per cent, of the whole pattern— likewise differ, the cylinder times 
growing longer and longer in comparison with those of the choke. 
Thus, the time of the leading pellets from both is nearly the same for 
the first 10 yards, but very different between 40 and 50. Again, the 
time for the second batch of the choke-bore, from 40 to 50 yards, is 
virtually the same as for the fastest cylinder pellets ; yet the latter did 
the first 10 yards in 4 per cent, less time. 

For further comparison we add the times for a charge of 2}drs. of 
powder and loz. of shot, from the same choke-bore gun. The 
original velocity is low, but the charge keeps compact, and retains its 
speed better than the faster pellets with the larger quantity of 
powder ; and, although 2£drs. cm not be expected to equal 8drs. in 
the same gun. the small charge with the choke-bore makes as good 
t'me as the larger with the cylinder after the pellets have gone 
beyond 40 yards, 





Fastest pellets, with Sdrs. 


Second Batch. 


Small charge 




Choke-bore 


Cylinder. 






of Powder. 




Choke-bore. 


Cylinder. 


<2|drs.) 


Yards. 


Sec. 


Sec. 


Sec. 


Sec. 


Sec. 


First 10 


*0885 ... 


.. *0266 .. 


.... -0275 .. 


... -0281 


•0311 


10-90 


-0204 ... 


.. -0299 .. 


.... -0304 .. 


... '0314 


•0347 


20-30 


-0384 ... 


.. -0370 .. 


.... -0379 .. 


... -0390 


•0406 


30—40 


"0434 ... 


.. -0445 .. 


.... "0454 .. 


... -0475 


•0476 


40-50 


-0514 ... 


.. '0535 .. 


.... -0536 .. 


... -0557 


•0555 



Of course, when a charge of shot strikes the target, the pellets with 
different velocities follow one after another, and the force-gauge 
record must include all that hit the lOin. plate, whether they are fast 
or slow ; but the chronograph takes only the first portion of the 
charge, and, whether this portion be 5 per cent, or 25 per cent, of the 
whole, the chronographio record is not affected by any slower pellets 
of the rest of the charge. But Mr. Griffith's revolving target records 
(page 50) state the average velocity of the whole pattern as well as 
separate portions ; and the following table will show how this average 
compares with the fint and last pellets of different charges. We give 
likewise the mean velocities for 40 yards, as directly obtained from the 
chronograph times ; and it will at once oe seen how far snch records 
are from indicating the force that remains in the pellets at the time 
when they strike the object fired at. 



Charge and Gun 



Time akd Mean Velocity fob 
40 Yards. 

Time Mean 

Sec. Velocity. 

Sidrs. (choke-bore)... -1280 = 938 

Sdrs. (ditto) ... -1357 = 884 

Sdrs (cylinder) '1389 = 870 

2jdrs. (choke-bore)... -1542 = 778 



Remaining Velocity at 

40 Yards. 

Fastest Slowest Average of 

Pellets. Pellets, the whole. 

681 540 618 

633 505 580 

612 496 549 

585 ... no record ... — 



Strictly speaking, however, the 2Jdrs. record (586 f.s.) was not the 
velocity of the " fastest pellets," for with this charge they were not 
taken separately ; and, if these fastest pellets were allowed for, the 
record would probably be raised to about 600, or perhaps a trifle over. 
Without, however, making any snch allowance, it will be observed that 



the remaining or striking velocity of the 2}drs. charge falls only 
193 f.s. below the mean velocity; whereas the Sdrs. (choke) falls off 
251, and the same charge in the cylinder falls off 258. It is obvious, 
therefore, that a comparison of the ohronographic records of mean 
velocity alone would place the 2£drs. at a great disadvantage us 
regards an estimation of the relative striking force of the different 
charges of shot. 

It must not be supposed, however, from what is here said, that we 
are advocating the adoption of very small charges of powder. We 
merely endeavour to point out that a reduction of the powder charge 
does not lessen the " remaining velocity " or striking force of the shot 
to so great an extent as most people imagine ; and that the ordinary 
ohronographic records give no indication of the amount of velocity 
really remaining at the end of the range. What the ordinary chrono- 
graph records do indicate is the time of flight, with its corresponding 
" mean velocity " for the whole distaLoe, us shown in the first half of 
the last table. These figures show, clearly enough, that the total 
time for 40 yards is much longer with a small charge than with a 
large charge of powder; and consequently, if anyone proposes to 
indulge in the use of very small charges, he should be prepared to aim 
further in front of his game, or else he will be likely to miss it. 

Having thus shown how the remaining velocity or striking force 
of shot charges may be traced ont where there are chronographio 
records for bhort distances, such as have been supplied by Mr. 
Griffith, we will now briefly indicate the way in which these 
velocities correspond with the records supplied by Mr. Walsh's 
force-gauge. In a paper on the " Velocity and Energy of Small 
Shot," read by Mr. John Bigby, in February 1883, and published 
in the " Scientific Proceedings of the Boyal Dublin Society," the 
anthor said : 

In 1878, Mr. J. H. Walsh, the ingenious editor of the Field newspaper, 
dissatisfied with the tests then in use, devised a kind of recoiling target, 
which he named a " force gauge," for the purpose of measuring the force 
with which the pellets in a charge of shot struok the mark at a certain 
distance. Up to that time very vague ideas were held as to the actual 
velocity of the charge propelled from shot guns. 

Mr. Bigby then proceeded to describe some chronographio 
experiments which he himself carried out in 1879, of which he gave 
the mean velocities, as well as the results of calculations he had made 
to estimate the muzzle velocity and the remaining velocity of the 
pellets at 40 yards ; and with respect to some shot (291 pellets to the 
ounce) on which he had based his calculation, he remarked : " The 
velocity of 631 f.s., at 40 yards, was found to agree closely with the 
results of a calculation [270 pellets to the ounce] made from the 
observed motion of the Field force-gauge when struok by the shot at 
that distance." 

The method here alluded to, of calculating from the observed 
motion of the force-gauge, was described in the Field shortly alter 
the instrument was invented, and simply amounts to this— that if the 
record of " force per pellet '* be multiplied by the number of pellets 
in the ounce of shot, the product will represent the velocity with 
which the pellets strike the force-gauge. Thus, if a charge of No. 6 
shot makes the record of 2'00, multiply this by 270, and the corre- 
sponding velocity is 640 f.s. ; or, if a charge of No. 5 makes a record of 
2*50, multiply this by 218 pellets, and the velocity shown is 546 f.s. 

Let us, then, turn this process to account in connection with 
experiments to which we have already called attention; and, in 
order to bring the remaining velocities, as obtained from chronograph 
records of very short distances, into juxtaposition with those obtained 
from force-gauge records, we give both from different sets of 
experiments, converting velocity into force-record, and vice vers A t to 
show how they compare. 

Becobds or 12-Boai Quns, with DirrsainT Chabokb or Powdxb, 



All lfcoi. or No. 6 Shot. 

Mr. Griffith's experiments, with 
Schnltse, taking about 25 per cent. 

of pattern (choke-bore) 605* 

Mr. Griffith's experiments, with 
Schultze, giving average of whole 

pattern (choke-bore) 580* 

Ditto, with cylinder gun 540* 

Mr. Jones's recent force-gauge ex- 
periments, with 

J.B. powder (choke-bore) 586 

E.C. powder (choke-bore) 569 

C. & H. No. 4 (choke-bore) 572 

„ „ (cylinder, paper case).. 516 
„ „ (ditto, "perfect "case) 581 



3DR8. 

Velocity. Force. 
Ft.-sec. Record. 



= 2-24 



= 215 
= 2-08 



= 217 

= 2-22* 

= 2-12* 

= 1-91* 

= 1-98 



SfDBS. 

Velocity Force 
Ft.-seo. Beoord. 



645* « 2.38 



618* = 2*28 



8-32* 
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Small-bob* (28 "Perfect") with DirnnsirT Sizes or Shot. 



No. 6. 
lfdrs. C. * H. No. 4, with loz. shot 480 = 1*81* 
ditto with *>z. shot 586 = 1*95* 
Same gun and loz. charge, but diffe- 
rent wade 510 = 1*89* 



No. 5. 
536 = 2-46* 
581 = 271* 

567 = 260* 



We have indicated by an asterisk (*) what may be termed the 
fundamental data. Thus, the force-records so marked are directly 
obtained from Mr. Jones s score-sheet*, whereas the corresponding 
velocities are odculated from these force-records, by multiplying the 
respective numbers by 2/0. On the other h *nd, the velocities given 
in connection with Mr. Griffith's experiments are derived from the 
times which he has recorded ; while the corresponding force-records 
are calculated by dividing his velocities by 270. With Jib. 5 shot, the 
force record is, of coarse, multiplied by 218. 

As the Field gun trial of 18/9 (the only one carried out with the 

force-gang v * " ' 

favoured I 

With the VarwuB uiu»igt» uwu, ouu, w ui wo ^iotwuo wh/w, guc uio 

remaining velocity calculated from the force-record, which, however, 
it is not necessary here to mark with an asterisk, all being on the 
> footing. 



12-BORE9, WITH lgOS. 

Drs. Velocity. Force. 

8| 618 = 2'29 

3* 645 = 2-89 

3} 634 = 2-Slf 

3} 805 = 2*24 

8 589 » 2*22 

loz. Shot. 

3 578 =* 2-14 



16-BOR88, WITH lOZ. 

Drs. Velocity. Force. 

3* 599 = 2-22 

8 589 = 218 

33 602 = 2-23 

2i 567 = 210 

2| 610 = 226 

loz. Shot. 

21 605 = 2-24f- 



20-BORX8, WITH lOZ. 

Drs. Velocity. Force. 

2| 599 = 2*22 

2* 564 = 2*09 

2* 621 = 2-30 

2 562 = 2-08 

13 553 = 2*05 

got. Shot. 

2 605 = 2*24t 



The winning gun in each class is marked with a dagger (t) ; and, in 
order to include the 12-bore winner, two records with 3±drs. are 
jriven, as another gun showed higher force. It will be observed that 
in the 16-bore and 20-bore classes the winners were not guns that 
used the smallest charge of powder, but those which used the smallest 
charge of shot ; and it must be borne in mind that the awards were 
influenced to a considerable extent by the penalties for recoil, A- c, 
which were incurred in much greater degree by those employing 
heavy loads. 

In conclus'on, we may say that, even though there may have been 
defects in the force-gauge at the 1879 trial, they have been lessened 
by subsequent improvements; and the above tables show that its 
records of the average striking force of shot charges, obtained with 
little expenditure of money or time, compare very closely with the 
results ascertained by the employment of far more costly apparatus, 
requiring much skill, time, and patience to work out satisfactorily. 
And we cannot but express our indebtedness to Mr. Griffith for the 
great amount of information which he has enabled us to lay before 
our reader*, and without which it would have been impossible to 
trace, with any degree of certainty, the difference wnich exists 
between the velocity of pellets when they actually strike the target, 
or game fired at, and the mean velocity ordinarily set forth as the 
record of the chronograph. T. 



DTf LUENCE OF QU5BARRELS OK THE SHOOTHTGr 
QUALITIES OF P0WDEB8. 

( Field, June 22, 1889 j vol. 78, p. 883.) 

Several months ago we resolved to carry out a series of experiments 
of which we hope to say more on a future occasion ; but at present we 
need not trouble our readers with details further than to state that, 
at a preliminary trial of some guns and nowders to be used in those 
experiments, results were obtained which have a bearing on a 
discussion in our columns with respect to nitro powders. 

The experiments, it will be seen, were made with seven kinds of 
gunpowder, three being nitro compounds, three being black powders 
of different makers, and the seventh being the brown powder made 
by Messrs. Curtis and Harvey. Three guns were used, two being 
single barrels (one choke-bore and the other cylinder bored), and the 
third a double gun with choked and cylinder barrels ; so that there 
were two cylinder barrels intended to give as nearly as possible the 
same results, and two choked barrels also intended to be equal. The 
barrels were all of 12 gauge, and 30in. long. For these four barrels 
the cartridges were loaded alike— i.e., two dozen cartridges of 
Schultse being in readiness, six were taken indiscriminately for use in 



each of the four barrels; and the same with every other kind of 
powder. When full particulars of the experiments are published we 
shall give the details of loading ; but they may be dispensed with 
here, the object being merely to show the variation produced by 
using similar cartridges in different barrels. We may state, however, 
that the sample of shot used in these preliminary experiments was not 
up to the full regulation weight of No. 6 shot. T««e charge (304 
pellets) was counted with the counting trowel, but about ten more 
pellets would be required to make up the full lfcoz. by weight; and 
oonse inently the force-record is not so high as it would have been if 
the pellets had bean up to the proper standard 

The first table given represents the results obtained with the single- 
barrel guns, each set of figures being the mean of six shots ; while the 
average stated at the foot of the columns is the mean of the forty- 
two shots fired with the seven different explosives. The powders aie 
arranged in the order of merit, or totil obtained by the ordinary 
method of adding pattern to force and omitting the decimal point. 

SINGLE-BABREL GUNS. 





Cylinder. 






Chokb-Bore. 






Pattern. Force. 


Total. 




Pattern. Force. 


Total. 


No. 2 Blk.. 


.. 126 ... 1*94 


.. 820 


E.C 


.. 208 ... 2*01 


.. 409 


No. 6 Blk.. 


.. 135 ... 1'7» 


.. S14 


Sohultze 


.. 194 ... 1-87 


.. 881 


Sohultze . 


.. 120 ... 1*87 


.. 307 


J.B. 


.. 184 ... 1*90 


.. 374 


Brown .... 


.. 116 ... 1-78 


.. 294 


No. 4 Blk. 


.. 188 ... 1-81 


.. 369 


E.C 


.. 124 ... 170 


.. 294 


Brown .... 


.. 167 ... 1-91 


.. 358 


J.B 


.. 121 ... 1-72 


.. 293 


No. 2 Blk.. 


.. 160 ... T86 


.. 346 


No. 4 Blk.. 


.. 109 ... 1-71 


.. 280 


No 6 Blk.. 


.. 177 ... 1-69 


.. 346 


Average.... 


.. 122 ... 1*79 


.. 301 


Average.... 


.. 183 ... 186 


.. 369 



On comparing the two halves of the table, it will be seen how 
differently the same batch of cartridges behaved in the two barrels. 
E.C. showed the highest force of the lot in the choked barrel, and the 
lowest of the lot in the cylinder ; Schultze showed equal force with 
both barrels ; and the two black powders which come first on the list 
with the cylinder are last on the list with the choke. 

In the next table, which relates to the double-barrel gun, the results 
are much more regular, as the first three powders with the one barrel 
occupy the same relative positions with the other ; but it is curious 
that, with the cylinder, E.C. again made the lowest force-record of 
the whole series, although with the choke it was one of the highest. 

DOUBLE-BARREL GUN. 





Ctlinokb. 






Choke-Bobs. 






Pattern. Force. 


Total 




Pattern. Force. 


Total 


Schultze 


.. 149 ... 1-78 


.. 327 


Schultze . 


.. 225 ... 1*97 . 




J.B 


.. 131 ... 1.82 


.. 313 


J.B 


.. 220 ... 1*98 . 




B.C 


.. 133 ... 1'61 


.. 294 


E.C 


.. 217 ... 1*95 . 




Brown ... 


.. 125 ... 1-69 


.. 294 


No. 4 Blk.. 


.. 166 ... 1'82 . 


. 349 


No. 2 Blk. 


.. 121 ... 171 


.. 292 


No. 6 Blk.. 


. 168 ... 178 . 


. 346 


No. 6 Blk. 


.. 126 ... 1-66 


.. 292 


Brown .... 


. 167 ... 1*78 . 


. 345 


No. 4 Blk. 


.. 117 ... 174 


.. 291 


No. 2 Blk.. 


.. 145 ... 175 . 


. 320 



Average . 



129 



172 ... 301 Average. 



187 



373 



As it is not easy to compare the variations in pattern and force of 
the same powder in different barrels, when they are scattered apart 
as in the previous tables, we here bring them together ; the first two 
columns represent the cylinder records, and the next two those of the 
choked barrel*. It is noticeable that, with some of the black 
powders, the foroe-reoords are higher in the cylinder barrels than in 
the choke-bores. 





Pattern. 




Force. 




Cylinder. Choke. 


Aver. 


Cylinder. Choke. Aver. 


Sohultze. 


.. 120 149 194 225 


= 172 


Schultze 1-87 178 1-87 1-97 » 1-87 


E.C 


.. 124 188 206 217 


= 170 


J.B 1-72 1-82 1-90 1-98 = 1*85 


J.B 


. 121 131 184 220 
.. 135 126 177 168 


= 164 
= 151 


E.C 170 1-61 2-01 1-95 = 1-82 


No. 6 .... 


No. 2 ... 1-94 171 1*86 175 = 1-81 


No. 4 .... 


.. 109 117 188 166 


= 145 


Brown... 1-78 169 1'91 178 » 1*79 


Brown.... 


.. 116 125 167 167 


= 144 


No. 4 ... 171 174 1-81 1*82 = 1-77 


No. 2 .... 


.. 126 121 160 145 


= 188 


No. 6 ... 179 1-66 1-69 178 = 178 



Now, had the experiments with these powders been carried out in 
one barrel only, instead of in four, how different a conclusion might 
have been formed as to the respective merits of the powders, accord- 
ing to which of the barrels happened to be used. Henoe a very satis- 
factory reason may be found for some persons using a nitre-compound 
in the first barrel and black powder in the second, and for others 
naing a nitro-oompound in both barrels ; and (though it is, of course, 
much less common) we have heard of one nitro-oompound being used 
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in the right barrel and a different one in the left. Generally 
speaking, however, people are much too apt to imitate one another : 
and so we see A. B. adopting a particular Hod of powder or method 
of loading merely because it is adopted by Y. Z., who is a good shot ; 
but it may happen that what does best in Y. Z.'s gun does worst in 
that of A. B. Last week a correspondent suggested that we should 
carry out a series of experiments with the ioll charges used for 
pigeon shooting, in order to deteimine which is the best powder for 
that purpose ; but we doubted whether any practical advantage would 
ensue, and we accordingly advised him to try the results with his 
own gun, for what would suit one weapon would not necessarily be 
best for another. It is not desirable to draw general conclusions 
from isolated premises; and we accordingly advise our readers, as we 
have done before, to try different explosives in their guns, and adopt 
that kind which gives them the best results. When they have come 
to a conclusion a? to what is best, let them not, make any variation 
without good cause ; for if they change their wads a very different 
effect may be produced ; and if they adopt the cartridge oases of a 
different maker, the alteration in strength of the cap mav be an 
advantage with one nitro-compound, out cause a considerable 
deterioration with another. P. — T. 



USE OF "PERFECT" AND PAPER CASES IB THE 
SAME GUN. 

(Field, Oot. 17, 1891 ; Vol. 78, p. 595.) 
Questions arise fron time to time with reference to the employment 
of bra«s <4 perfect " cases in guns that have been bored for ordinary 
paper shells. As our readers generally are aware, the substitution of 
thin brass for thick paper, in shells of the same external diameter, is 
equivalent to an enlargement of the internal diameter ; so that a 
No. 12 " perfect " case is not 12-bore in gauge, but 10-bpre wads have 
to be used in the loading. Questions not unnaturally aris?, therefore, 
as to the effects produced by forcing the shot-charge and wads of 
10-gauge through a barrel which is two sizes smaller. Here is a 
letter we have received from St. Petersburg, asking for information 
on the subject : 

Sir,— I should feel mucli obliged if you oould enlighten me on the 
following : 

Lo you consider that Kyaoch's brass cartridge cases (No. 10 wads) are 
as good for an ordinary bore 1 pun as paper ? 1 have tried some— owing to 
the tremendous prices charged here for cartridge oa s e s -and they seem to 
act well. At the same time, it seems 1 o me that the big wads must require 
some amount of force to be expended on them alone; which should, 
logically, increise recoil, and damage shot velocity and penetration. 

St. Petersburg, Oct. 8, 1891. Bedouin. 

Until reo?ntly we were not in possession of definite information 
wherewith to meet inquiries of this kind ; but in the course of the 
past summer we carried out some experiments which will enable us to 
do so, and we now proceed to state the results. 

We find, in the first place, that the large amount of fractional 
resistance produced by forcing the charge and wads of 10-gauge 
through a barrel of narrower dimensions nas the effect of consider- 
ably reducing the muzzle velocity of the shot, and also of lessening 
the amount of recoil— though the latter diminishes in a smaller ratio 
than the speed. 

In order that it may be seen that the conclusions here arrived at do 
not depend upon the exceptional results of one or two chance shots, 
we give records of the individual rounds, and, for facility of com- 
parison, arrange them in order of velocity. The charge used 
throughout was lioz. of No. 6 shot, with 3drs. of black or 42grs. of 
nitro powder, fired from the same barrel (chambered for paper cases, 
without any alteration to adapt it to the thin brass oases), and under 
exactly the same conditions, except that the paper cases had the 
usual wads for a 12-bore and the brass cases had 10-gauge wads. The 
paper cases as well as the " perfects " were of Kynooh's make, so both 
would have caps of the same strength. The records were as follows : 

Black Powder (C. & H. No. 4). 
Cartridges. Velocity and Becoil. Averages. 

Paper (12-bore)— Velocity... 1089 1100 1103 1108 1122 1125=1107 ft.sec. 

„ „ Recoil 306 jo'6* joo 32'! 30'6 3fr=i3o'9 ft.lb. 

Perfect (10-bore)— Velocity. 912 985 947 951 955 955= 948 ft.sec. 
„ „ Recoil ... 274 *T7 *7'7 *7'9 **'* 286=27-9 ft.lb. 

SCHULTZX POWDXB. 

Paper (12-bore)— Velocity... 1095 1108 1114 1120 1122 1125=1114 ft.sec. 

„ „ Recoil 27'4 271 27'3 *7'3 »7*o 27' 4 =27' 3 ft.lb. 

Perfect (10-bore) -Velocity. 970 972 976 984 993 997- 982 ft.sec. 

„ „ Recoil ... 22'7 22-a 23'3 *3'3 *3'6 *4'8**3'3 f*Jb. 



The velocities here mentioned represent the mean speed of the 
shot for a distance of five yards, from the muzzle of the gun to the 
electric screen of the chronograph ; and in order to obtain an estimate 
of the muzzle velocity (which cannot be exactly calculated with shot- 
charges in the tame manner as with bullets) we add 2 per cent, to 
the mean speed in each case, whioh gives a close approximation to 
what the velocity of the charge mast have been on making its exit 
from the muzzle. 

On this basis, the muzzle velocity with black powder averaged 
112<Jf.s. with the 12-bore paper cases, but fell to 962 f.s. when the 
braes cases and 10-bore wads were used. With Sohultze the muzzle 
velocity with paper cases was 1136 f.s., and with the brass cases and 
lar^e » ads it tell to 1002 f.s. ; a large reduction, though not so much 
as with the black powder. 

()" records of strain in the barrel being taken by means of the 
crusher-gauge, the pressure per square inch in the 10-bore was found 
1 o be considerably lower than in the 12-bore cartridge. As is ordi- 
narily the case, when the same charges are used in barrels of different 
gauge, the greatest pressure occurs in the smallest gauge. At the 
first plug (situate 1 inch from the breech) and at the second ring 
(2&in. from the breech, and consequently at the end of the cartridge 
case) the pressure per square inch with black powder was 12 per cent, 
lower in the brass case ; but as the wada in the paper shell ware 12 
per cent, smaller than those in the brass cases, the one counterbalanced 
the other, and the actual pressure on the shot charge was almost 
identically the same. It was not so, however, with the nitro- 
compound. Being slower in action than the black explosive, it most 
have gradually prised open the crimped end of the large case before 
much of the powder was burnt, and so the pressure recorded was 
less than half of that exhibited by the same powder in the paper shell. 
At the second plug (2£in.) the deficiency was reduced to one-third: 
and at the third plug (Gin. from the breech, and consequently well 
within the narrow part of the barrel) Schultze was exhibiting a little 
more pressure than the black powder— 1 he extra resistence of the 
tight wads and charge apparently developing increased force from 
the nitro-compound. It would be likely, moreover, to maintain 
a greater pressure than black throughout the rest of the barrel; 
1 nd this would account for the shot having greater velocity at the 
muzzle. 

It was stated in the Field, several years ago, as the result of 
experiments carried out by Mr. R. \V. S. Griffith, that a dead weight 
pressure of about 201 b. (varying a little more or less, whether the gun 
wa a eylinder or a chokebore) was required to force a charge of l£oz. 
of So. 6 shot and wads through a 12-bore barrel. From a calcula- 
tion we have made as to the cause of the reduction of velocity abo\e 
mentioned, it would appear that the driving of the same charge from 
a 10-gauge cartridge through a 12-bore barrel increases the resistance 
by more than 1701b. ; so that the friction appears to have a tenfold 
increase— from about 20lb. to nearly 2001b. 

Now comes another aspect of the question ; and that is with respect 
to the performance at the target. We have at various timed cad 
occasion to lemark that the velocity of a charge of small shot, at 
the instant it quits the muzzle, is by no means a good criterion for 
forming a satisfactory estimate of the performance of the gun at a 
distance of 40 yards. We are not going to say that the slower charge 
did best at the target ; for such was not the fact. Chionographic 
lecords showed that the charges from paper cases gave higher mean 
velocity for the 40 yards range, and the force-gauge showed that the 
same charges gave higher striking force at the end' of the distance ; 
but the differences were very much less marked than those of the 
muzzle velocities. The higher the speed of the shot the larger is the 

Sroportion of velocity lost in passing through the atmosphere ; and 
le charges that had an advantage or ubout 150 f.s. when the charge 
left the gun, scarcely retained one-fourth of that advantage when the 
shot struck the target at the end of 40 yards. The average patterns, 
however, with the two kinds of cartridges did not vary very much, as 
will be seen by the following records, in which both chokebore and 
cylinder have an opportunity of showing their deeds : 



CHOKEBORE GUN. 



BLACK POWDER WITH PAPER 
CASE. 

OR 10-nWCH PLATE. 

Pattkbn Foroe Number Force 1..^.. 

(30ln. on of per *«COH" 

circle.) Gauge. Pellet*. Pellet. Ft. lb. 



207 . 
236 
180 . 
178 . 
210 . 
220 . 



60 + 86 = 1-07 . 

.137 + 60 = 2*28 . 

.. 60 + 30 = 200 . 

.. 48 + 23 = 2*09 , 

.. 97 •*■ 48 = 2*02 , 

.. 90 + 44 = 2-05 , 



2-07 . 



204 ... Avenges.. 



, 30-6 
. 311 
. 30*9 
. 30*9 
. 31*1 
. 30*9 

.30-9 



BLACK POWDER WITH 
FECT" CASE. 

OK 10-INCH PLATE. 

Pattern. Force Number Foroe 
(Min. on of per 

circle.) Gauge. Pellets. Pellet. 
170 
167 
174 



■PER- 



200 . 
195 . 
181 . 

181 , 



Recoil. 
Ft. lb. 

67 + 39 = 172 27-4 

80 -s- 42 = 1-90 277 

50 + 25 = 2*00 28*9 

, 28-4 
28*4 
28*2 



i + 48 = 1-J 

72 +' 38 = 1'89 . 

70 + 34 = 2-06 . 



. Averages.. 



1*90 . 



.28-2- 
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8CHT7LTZJE POWDEB WITH 
PAPEB CASE. 

0» 10-nCH PLATS. 
PATTERS. Faroe Number Foroe » vmiT 
iSOtn. on of Mr **»1L. 

eiroia.) Gange. Peflete. Pellet. Ft. lb. 

210 72 + 35 = 2*06 255 

197 82 + 40 = 2*05 26*0 

208 92 + 46 = 2*00 25*9 

175 67 + 82 = 2*09 25*7 

187 82 + 40 = 2-05 25*7 

182 80 + 38 = 2-11 25'5 



193 ... Averages.. 



, 2'06 , 



257 



SCHULTZE POWDEB WITH 

M PEBFECT M CASE. 

Ojc 10-xvch Plate. 

PATTUX. Faroe Number Force <»./,/». 

(Mn. ob of per » B0011 - 

circle.) Grac*. Pellet*. Pellet. Ft. lb. 

206 85 + 43 = 1*98 23*3 

188 71 + 86 = 1*97 23-0 

204 73 + 38 = 1*92 21*9 

176 62 + 30 m 2-07 24-1 

188 85 + 42 = 2-02 23*8 

180 81 -i- 40 » 2*02 23*3 



190. 



Averages.. 



1-99 



23-2 



Here it will be observed that there was very little difference in the 
patterns made by Schnltze with the two kinds of cases and wads ; but 
with black powder there was wider variation. In. force there was 
greater falling off with black powder, with which there had also been 
greater diminution in muzzle velocity. 

With the cylinder barrel, owing to an oversight, only the records 
with the " perfect" case were taken. The most noticeable feature 
is the small pattern ; it is much less than that ordinarily given by the 
same gun, which with paper cases usually gives a pattern of about 120. 



CYLINDEB 
BLACK POWDEB WITH "PEB- 
FECT " CASE. 

OS 10-IJCCH PLATE. 
Pattkbv. Foroe Number Force RECOIL. 
I loin. on of per 

clrole.) Gauge. Pellet*. Pellet Ft. lb. 

98 35 + 18 m 1-94 28*0 

95 30 + 16 = 1*87 27*7 

84 41 + 20 = 2-05 28*7 

127 24 + 12 = 2-00 27*7 

100 34 + 18 = 1-89 27*9 

93 24 + 13 = 1-86 277 



99 ... Averages ... 1*93 . 



. 27-9 



BABBEL. 
SCHULTZE POWDEB WITH 
"PEBFECT" CASE. 

OS 10-IKCH PLATS. 

Patterm. Foroe Number Foroe Recoil. 

(SOIn. on of per 
atari*.) Geo**. Pellets. Pellet. Ft. lb. 

86 35 * 19 = 1-84 219 

120 38 + 20 = 1*90 21-2 

92 82 + 17 m 1-88 23*0 

88 80 + 15 = 2-00 22«0 

110 80 -i- 17 = 1*78 23-3 

101 26 4- 14 => 1-86 22*3 



99 ... Averages ... 1*87 . 



, 22*3 



Since the above was put into type it has occurred to ns to examine 
some records of shot velocities made by Mr. B. W. 8. Griffith 
several years ago, and to compare them with those recently made by 
ourselves. We find that Mr. Griffith's record for 5 yards, obtained 
with 42grs. Schultse and l|os. No. 6 shot, runs very dose to ours 
obtained with the same charge and the paper case ; and that Mr. 
Griffith's record with 85grs. (equivalent to 2Jdrs.) of Schultse and 
los. shot also runs very close with our record obtained with the 
" perfect " case and 10-bore wads. The figures are as follows : 



Mb, Griffith's Bsco&ds for Five Yards. 



I*"* Velocity. 

35grs. Schnltze -0152 sec = 987 f.s. + 

42 „ „ -0135 „ « 1U1 „ + 

Our Bbcords for Prvs Yards. 
42grs. with 12-bore wads '0158 sec. = 982 f.s. + 



10-bore 



-0134 



1114 



Muzzle 
Velocity. 

= 1007 f.s. 

= 1183 „ 



= 1002 f. s. 
= 1186 „ 



As our charge from the paper case left the gun with about the 
same velocity as Mr. Griffith's, under similar conditions—and our 
charge from the "perfect " case was close to the velocity obtained 
by Mr. Griffith with 2£drs. Schnltze and loz. shot— means of com- 
parison exist for estimating the difference of speed with which the 
two charges would be likely to strike the target at 40 yards. The 
two records at that distance, however, were not made by the same 
means, as Mr. Griffith took chronographio velocities at 40 and 
46 yards, whereas our records were taken by the force-gauge, of 
which the figures under the head of " Foroe per Pellet/' when 
multiplied by 270 (the number of pellets per oz.), give an approximate 
representation of the striking velocity. On working out the results, 
we find that Mr. Griffith's figures indicate a difference of 38 f.s. 
between the striking velocity of the two charges at the target ; 
whereas our force-gauge indicates a difference of 46 f.s. with black 
powder and 17 f.s. with Schnltze. 

The reason of the two charges striking the target with nearly the 
same amount of force, although the muzzle velocities were so wide 
apart, is thus accounted for. Previous records have shown that, in 
round numbers, a charge of No. 6 loses half its velocity in passing 
through the atmosphere for a distance of 40 yards ; but with a very 
high muzzle velocity the loss may be more than one half, and with a 
very low muzzle velocity it may be less than one half. With shot 
leaving the gun at about 960 f.s. the loss of speed in 40 yards was 
about 420 f .8. j with that leaving the gun at 1000 f.s. the loss was 
about 460 f .s. ; and with that leaving the gun at 1130 f.s. the loss 
was over 660 f, a. P.— T. 



VELOCITY AND STRIKING FORCE OF SHOT 
PELLETS OF DIFFERENT SIZES. 

{Field, Oct. 31, 1801 ; Vol. 78, p. 652.) 

Thi inquiries which are made by correspondents not infrequently 
afford us an opportunity of imparting to others bits of information 
which we originally obtained for our own guidance. Such occurred 
when we gave particulars with respect to experiments carried out with 
paper (12-bore) and brass (10-bore) cartridge oases used in the same 
gun (see opposite page) . The publication of our article on that subject 
has brought forth, from an old subscriber in Cheshire, a letter which 
also enables us to make some extracts from our notebook. Our 
correspondent, who has been pleased to write in very complimentary 
terms, says : 

I am sure that the shooting men all over the country are very grateful 
to you for your very clear and exhaustive experiments on sporting gunnery 
which you so ably carry out from time to time. That of u Paper v. Brass 
Cases,' in your issue of Oct. 17, is particularly interesting to me. I have 
hitherto refrained from using " perfects " in my heavy Greener 12-bore 
paper-case gun, thinking that the 10-bore wads would strain the gun and 
increase the recoil. I regret that you did not include a 60 yards test 
also, as it seems to me probable, as the " perfect " charge " pulled up " so 
much between 5 yards and 40 yards, that it would beat the paper case in 
velocity at 60 yards. If you cannot see your way to test this, I should feel 
greatly obliged if you will give me your opinion on this point. If this is 
so, I am sure the knowledge would be invaluable to wildfowlera who, like 
myself, use paper-case guns, with all the attendant inconvenience during 
wet weather. J.P. T. 

In reply we may say that it is not at all probable— when chaises 
of shot are of the same weight, and pellets of the same size— that 
one charge, which has lower velocity than another at 40 yards, would 
have the higher velocity of the two at 60 yards. As the distance 
increases, the difference between them goes on diminishing ; and 
there is thus a general tendency for the two to approach equality; 
but if, by any u fluke," the slower charge oould become the meter of 
the two, then its pellets would encounter more atmospherio resist- 
ance, and their speed, in like manner, would be brought down 
towards those which were slower. 

It is hardly necessary for us to carry out experiments at 60 yards, 
as we can avail ourselves of information already in our possession. 
In the Field of Deo. 29, 1889, we published some records of ohrono- 
sraphio experiments carried out by Mr. R. W. 8. Griffith with 
different sizes of shot, in ranges varying from 5 yards up to 60 yards 
in length ; and aa J. P. T. asks for information that may be available 
in wildfowl shooting, it will probably be of more service to him if 
we give particulars respecting large sizes of shot, which do not lose 
speed so rapidly as the smaller pellets. Other of our readers, how- 
ever, may perhaps like to see particulars about small shot ; and so, 
having converted the previously-published records of time into the 
equivalent feet per second, we here give the velocities, by which 
means the variations can be more readily followed. These variations, 
however, should be considered as approximate rather than strictly 
exact ; for, despite the utmost care, it is impossible, with the vagaries 
performed by several hundred pellets, to get the same amount of 
regularity as is obtainable with bullets. 

The following table shows the mean velocities recorded for 5 yards, 
at different lengths of range, with loz. of shot, when propelled by 
8drs. of powder on the one hand, and by 2$drs. on the other. These 
differing charges give near about the same muzzle velocities as the 
charge fired from paper (12-bore) and brass (10-bore) cases respec- 
tively, as state! in the previous article (p. 80). The first column of 
figures indicates the mean velocity for the first 5 yards from the 
muzzle of the gun ; the next column gives the velocity in the 5 yards 
beginning at 40 and ending at 45 yards; and similar records follow, 
concluding with that for the space between 66 and 60 yards— the 
longest distance to which the trials were carried. It will be seen that, 
in all instances, the charge of shot propelled by 3drs. of powder 
starts with a speed exceeding that with the 24drs. by about 150 feet 
per second with large shot, and more with small pellets. This advan- 
tage, however, is rapidly reduced by the resistance of ithe air ; and 
how much of it remains, after the pellets have proceeded 40 yards or 
more, may be seen by reference to the " differences " set forth in the 
last lines of the following tables : 

Mean Velocities for Five Yards, commencing at 



Muzzle. 
No. 1 Shots Ftsec 
Sdrs H54 ... 


40 yards. 
Ft.sec. 


45 yards. 

Ftsec. 

701 .... 


50 yards. 

Ftsec. 

636 .... 


55 yards. 
Ft.sec. 
577 


2} „ 1007 ... 

Differences 147 .. 


697 .... 


619 .... 


598 ... 


526 


8Q .„ 


, 52 ... 


38 ... 


51 
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SPORTING GUNS AND GUNPOWDERS. 



Mean Velocities for Five Yards, commencing at 



Hude. 
No. 2 Shot: Ft.sec.. 
dra. n« ... 


40 yarda. 

Ftaao. 

782 ... 


45 yards. 

Ftaec. 

070 .... 


50 yarda. 

Fkaec. 

010 .... 


55 yarda. 
Ft.sec. 
.... 500 


»l 

Differences 
No. 3 Shot : 
3 dra 


893 ... 

~152 ... 

1128 ... 


073 ... 

"so ... 

701 ... 


025 .... 

~51 .... 

041 .... 

595 .... 


508 .... 

~42 .... 

577 .... 


.... 497 
.... ~~68 

.... 538 


«H *» 

Differences 


980 ... 


638 ... 


510 .... 


.... 472 


~148 ... 
1119 ... 


""5 ... 


40 .... 


~~37 .... 


66 


No. 4 Shot : 
Sdrs 


607 ..." 


007 .... 


549 .... 


.... 500 


%.. 

Differences 


968 ... 
151 ... 


010 ... 

57 ... 


500 .... 

41 .... 


512 .... 


.... 444 


~~S7 .... 

.... 505 .... 


..... 50 


No, 5 Shot ; 
8dvs 


1111 ..,. 
955 .... 


030 ... 

580 ... 


581 ... 

534 .... 

~47 .... 

528 .... 


.... 401 


g£ „ 


.... 481 .... 


.... 411 


Differences 


"w .... 
1103 .... 


~50 ... 

005 ... 


24 .... 


.... ~~50 


No. Shot : 
Sdrs 


.... 400 


.... 392 


8| „ ., 


943 .... 
"wo .... 

1096 .... 
932 .... 

~183 .... 


«0 ... 

"1© ... 

577 ... 


495 .... 

"5 .... 

407 .... 


.... 441 


.... 878 


Differences 




No. 7 Shot; 
Sdra 


.... 405 


.... 324 


H 

Differences 


514 .... 

~~£ ... 


448 .... 

~~49 .... 


.... 388 

...."" 17 .... 

.... 350 

.... 319 

...."~37 


.... 318 



No. 8 Shot i 
8 dra 


1087 .... 


545 .... 


428 .... 

394 .... 

~~32 .... 


.... 261 


■*» 

Differences 


920 .... 
"l07 .... 


470 .... 

~~08 ... 


.... 228 
.... ~~33 



On comparing these records, it may be observed that, with the 
large sizes of shot (from No. 5 upwards) the velocity of the pellets, 
when propelled by Sdrs. of powder, is just about the same at 46 yards 
as with 2$drs. at 40 yards. This extra half-dram thus extends the 
killing power of the gun by about 6 yards ; or, in other words, an 
addition of 20% to the powder lengthens the gun's range by a little 
more than 10% ; and with small sizes of shot the increase is not so 
much. Hence, one cannot expect any great increase of killing power 
by adding to the powder a small fraction of a dram, such as &th. 
Moreover, it may be well for persons subject to "gun headache" 
to take note that reooil is increased in greater ratio than the killing 
power of the gun. In some recent experiments with No. 6 shot we 
found that, by increasing the powder from Sdrs. to 8}drs- (i.e., an 
addition of about 8%), the velocity of the pellets at 40 yards was 
raised abont 2% ; the reooil, however, was inoreased by 11% . 

Another circumstance may be noted, in connection with this table, 
viz., that a reduction of two sizes in the shot reduces the velocity to 
about the same extent as a difference of 6 yards in range. For 
example, on comparing these records, it may be seen that No. 1 shot 
at 46 yards has similar speed to No. 8 at 40 yarda; and that at 
66 yards No. 1 also accords with No. 3 at 60 yards. In like manner, 
No. 4 and No. 6 have nearly equal speed at 46 and 40 yards respec- 
tively ; but at longer distances the small pellets do not keep in accord, 
as they so soon become exhausted; owing to their light weight. 

While considering these variations in velocity, it will be well to 
bear in mind that the killing power of the shot does not vary in the 
same ratio as its speed. Take, for example, the records for No. 4 
shot : the velocity with 3drs. at 46 yards is very similar to that for 
40 yards with 24drs., and, the velocity being nearly equal, the 
striking force would also be nearly alike at their respective distances. 
But at equal distances there is a marked difference. At 40 yards, for 
instanoe. the velocity with 3drs. is nearly 10% higher than with 
2}drs. ; but the advantage in killing power is not limited to 10% ; as, 
on calculating out the energy," or striking force of the shot, it is 
found that the advantage in this respect is about 21% . At 46 yards, 
the advantage in velocity is reduced to 7% ; while in killing power it 
amounts to 14}% . And so it follow^ as a general rule, that when 
the velocities or projectiles of equal weight are known, the superiority 
which one has over another, as regards velocity, may be taken as 
corresponding with rather more than double that amount of superiority 
in striking force. 

With variations in weight of shot, however, it is rather troublesome 
to work out the differences ; and we therefore give an extract from 
some tables we calculated lor our own use. The figures between 



parentheses— as (270) after No. 6— show the number of pellets to an 
ounce of the respective sizes. 

ENEBGY OF SHOT PELLETS AT DIFFERENT BATES OF SPEED. 

_- .. los.of Wo. 4 Vo.B Vo. 5£ Vo. 6 Ho. 6j 
vetodty. tjbaL (174)# (a8) (M0) (270) (3Q0)> 

Ft.sec. Ft.lb. Ftlb. Ft.lb. Ft.lb. Ft.lb. FUb. 

400 150 0*90 0-72 0*05 0*58 0*52 

410 104 0-94 070 008 0*01 055 

420 172 0-99 0*79 0*72 0*04 0'57 

430 181 1-04 0*83 075 0-07 0*00 

440 189 1-09 0*87 0*79 070 0*83 

450 198 114 0-91 082 073 0*00 

400 207 1-19 0-95 0*80 070 009 

470 210 1-24 ...... 0-99 0-90 0"80 0*72 

480 225 1-29 H» 0-94 0*84 075 

400 234 135 1-08 0*98 0-87 078 

500 244 1-40 M2 1-02 0*90 0-82 

510 254 1-40 116 1-00 0*94 0*85 

520 284 1-52 1-21 110 0-98 0*88 

530 274 1-58 1'28 114 1-01 0-92 

540 285 1-04 1*31 119 105 0-95 

550 295 170 1-35 1'23 1-09 0*98 

500 308 170 1*40 1-27 113 1-02 

570 317 1-82 1-45 1-32 117 1-06 

580 328 1-89 1-51 137 1-22 1-06 

500 340 1-95 1-50 1-42 1-20 1-13 

000 352 2-02 1-01 1-47 130 117 

010 304 209 1*7 1-52 135 1-21 

020 370 210 172 1-57 139 1-25 

030 388 2*28 1-77 1*02 144 1*29 

040 400 2-30 1-83 1-07 1-48 133 

050 413 2-37 1-89 172 1-53 1-38 

000 420 2-44 1-95 177 158 1-42 

070 439 2*52 2*01 1*82 1-02 1'48 

080 452 2-00 2-07 1*38 167 151 

090 465 2*07 213 1-94 1-72 1*55 

700 479 275 220 2-00 1*77 1*58 

710 483 2-83 2*20 2-00 1-82 1-03 

720 507 2-91 2*32 212 1*87 1-68 

730 521 2-99 2-39 218 1-92 173 

740 535 307 2'40 2*24 1-97 1*78 

750 540 3-15 2*53 2-30 2-02 1-83 

700 504 3-24 200 2 36 2-06 1*88 

770 579 3-33 2-07 2-42 214 1-93 

780 594 3-43 274 2*48 2*20 1-96 

790 009 3-51 2-81 254 2*20 2-03 

800 024 3-60 2-88 2-00 2-32 2HB 

As the No. 6} size (also called "medium game shot") and the 
No. 6i (also known as " small No. 6," " No. 6* star," or " No. 6 
Northern size") are a good deal used, we have thought it might be 
of interest to include them in the above table, although they were not 
used in the trial. For larger or smaller sires, closely approximate 
estimates may be obtained by taking the records for three sixes 
smaller or larger, and halving or doubling them—thus : 



No. 1 (94 pellets), double No. 4 
No. 2 (110 „ ), double No. 5 
No. 8 (189 „ ), double No. 8 



No. 7 (340 pellets), halve No. 4 
No. 8 (446 „ ), halve No. 5 



There will, of course, be slight variations from strict accuracy in 
these estimates ; but the differences are not nearly so great as occur 
between shot of the same nominal size issued by different makers. 

The use of the Energy Table may bd readily extended above or 
below the velocities there 8tated t by halving or doubling a given 
number, and multiplying or dividing by 4, as being the square of 2. 
Thus, if the energy of a pellet with 250 f.s. velocity be required, take 
that for 500, and divide by 4. Or if one for 1200 f.s. be sought, take 
that for 600, and multiply by 4. The effect will be similar to what 
is shown by 400 and 800 in the above table— the number of ft.lbs. in 
the bottom line being four times aa great as those in the ton line. If 
it should chance that a further extension were required, it may be 
met by substituting the numbers 3 and 9 for 2 and 4. The result is 
similar whether the quantities given in line 750 are divided by 9, or 
those in line 600 are divided by 4 ; they equally represent the energy 
for 250 f s. 

A combined us3 of these two tables may be made, and applied to 
ascertain the relative striking force of shot at different distances. 
Let us suppose that A, and B. are discussing the respective merits of 
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large and small shot— the former preferring No. 4 and the latter 
No. 7. It is claimed by B. that he has doable the chanoe of hitting 
hie game, because he has twice as many pellets ; and A. retorts that 
he does not want to " staff his birds with atoms of lead," bat, when 
he does hit, he likes to kill. There is no doubt that B. has double the 
chance of hitting ; and this chance he retains whether the distance 
is long or short. His pellets, too, may have ample force at short 
distances— though they never have half as much force as pellets of 
double their weight. They also lose their force more rapidly, as 
may be seen by the following comparison, in which are included some 
6hort distances not given in the first table. 

No. 4 Shot. No. 7 Shot. Proportion of 

Distance. Velocity. Energy. Velocity. Energy. Pellet Force. 

90 yards 909 f.s. = 4.64 ft.lb 838 f.s. = 1*97 ft.lb 2*tol 

80 , 754 „ = 3-19 „ 682 „ = 1'31 „ 2| to 1 

40 , 667 „ =2*58 577 „ = 0'94 „ 23 to 1 

45 „ 607 „ =2-07 „ 497 „ = 069 , 3 to 1 

50 „ 549 ., = T70 „ 405 „ = 0'46 3| to 1 

55 „ 500 „ = 1-40 324 „ = 029 „ 5 to 1 

Possibly, too, someone might like to know the total amount of 
energy in a charge of shot, when it leaves the muszle of the gun, or 
when it has reached any given distance. Then the second column in 
the Energy Table will enable this to be ascertained for one ounce of 
shot (no matter what the &ize of the pellets maybe, or whether in 
be a bullet) ; and if for a charge of other weight, the figures may be 
increased or diminished in proportion. Supposing, for instance, it is 
known that the muzzle Telocity of a charge is 1200 f.s.. and its remain- 
ing Telocity at 40 yards is 600 f.s. The amount of energy in the 
former case is rather over 1400 ft. lb., and in the latter it is rather 
over 360 ft.lb. And it will be found that, whenever the Telocity is 
reduced one-half between the muzzle of the gun and the target at 
40 yards (and such is about the proportion with small shot), then no 
less than three-fourths of the energy originally contained in the 
charge has been expended in overcoming air-resistance for that short 
range. T. 

LONG CARTRIDGES Iff SHORT CHAMBERS. 

(Field, Jan. 30, 1892 ; Vol. 79, p. 132.) 

The probability of dangeT arising from the use of long cartridges in 
chambers of ordinary length— especially when the action of the gun 
is not a strong one — is a matter which is well worthy of considera- 
tion. In our impression of Jan. 16, 1892, under the heading of ' ' Gun 
Barrels and Gun Actions/' we published some very pertinent remarks 
by an old correspondent (" Beverley ") with respect to the inadequate 
strength of many of the existing gun actions ; and, since that letter 
was put into type he has sent us another, in which he says: 

The cry is " still they come." I enclose an empty 12-bore cartridge case, 
fired off yesterday ; result, gun could not be opened for some time, and 
without some rough using. When it was opened, the cartridge was found 
to have split at the rim ; and you will probably be able to guess what 



pe s su re 
for, whex 



iek 



> split a 

9 there must have been to have caused such a strain on the g 
m closed again, there was a " gape" between the barrels and! 
breech to admit, say, a worn shilling;. This gun was quite tight before the 
discharge. The charge used was Stars, (by measure) of Schultze powder, 
with ttoz. of shot— a heavy charge, and far more than I durst have fired 
off, unless the gun was very substantially built (which I believe this gun 
was not). I did not see the gun, but a person who was present, and assisted 
in trying to open the gun after the shot, brought me the case to look at, 
and told me about the mishap. 

It is argued that Schultze does not put a greater strain on guns than 
black powder; but I am told this gun has usually been shot with 4drs. of 
black powder, and the same weight of shot, and never was strained. 

Observing that the cartridge case received was of more than the 
ordinary length, we wrote to " Beverley," and requested him to 
ascertain the length of the chambers ; for. if they were only bored 
for 2&in. cases, the overlapping paper of the cartridges would pro- 
bably have something to do with the excessive strain. 

The internal diameter of the 12-bore paper case is about 730 inch, 
whereas the external diameter is about "800 inch— the difference of 
about 70 thousandths of an inch being accounted for by the thickness 
of the paper. When a 2fin. case is loaded, and the end turned in, 
it enters freely enough into the 2£in. chamber ; but on the gun being 
fired, and the turnover of the cartridge unrolled to its full length, the 
paper overlaps the cone, and the space through which the shot and 
wads have to be driven is thus reduced to considerably less than that 
of the ordinary 12-bore dimensions. Accordingly, as the shot-charge 
is about to leave the case z it meets with an abnormal check ; the 
pellets have to be jammed tightly together, in order to squeeze their 
way through the limited space ; the powder, instead of burning at its 



ordinary rate of speed, has its combustion quickened, and the rapid 
evolution of gases in the confined space produces an intense strain in 
the chamber, until the shot, or the action, or both of them, give way 
under the enormous pressure. 

" Beverley," having made inquiries about the gun, wrote as 
follows : 

Thanks for the insertion of my letter, which will, I hope, direct the 
attention of some gunmakers to the weakest part in our modern breech- 
loaders. As regards the cartridge I sent, I am told it was exactly as you 
surmised— the gun was chambered for short cases; consequently there 
would, as you state, be a greatly increased strain set up. I am much 
obliged to you for giving me particulars of your trials for pressure, when 
an ordinary case was used in an ordinary chambered gun, and when a long 
case was used. The results are moat striking, and I think could not be 
too widely known. Perhaps you will let the sporting world see them in 
print. 

About a twelvemonth previous a similar instance was brought under 
our notice, in which the owner of a gun, that had been regularly used 
for several years with 3drs. and l&oz., increased his charge to 3}drs. 
and l£o»., and adopted longer oases to take the additional quantity 
of powder and shot. Much to his surprise, the action gave way. The 
maker of the gun could not satisfactorily account for it ; he was of 
opinion that the damage might be due to excessive ramming of the 
mtro powder. But that supposition hardly seemed tenable ; for if 
the oases were long, they would take the increased charge without 
any excessive ramming. However, we tested the matter, by using 
the same charge in long and short cases. In the ordinary caee, the 
charge would have to be tightly rammed to get it into the cartridge ; 
in the long case, the powder would not be tightly rammed, but the 
paper would overlap the cone. 

The trial was carried out with several powders, besides the one 
which actually damaged the action ; in order to ascertain whether 
there was any material difference in their behaviour under these 
circumstances; but the results showed that, in all instances, the 
overlapping paper produced greater strain than the came charge in 
shorter cases. We tabulate the records below. 

The first column of figures gives the pressures in pounds per square 
inch with the ordinary charge of 8drs. and l£oz., at three points, viz., 
first plug, 1 inch from the breech, and consequently at about the 
position of the powder wad ; second plug, 2£in. from the breech, and 
therefore at the end of the chamber ; and third plug, Gin. from the 
breech. The figures given are the averages of three rounds each. 
Where the letter X appears it indicates an " unknown quantity, " as 
will be explained further on. Two kinds of black powder (C. & H. 
No. 2 and No. 4) were tested, and three nitro-compounds, as stated 
below. The words " small charge " indicate 3drs. and l&oz., and 
' * ordinary case " 2£in.; the "large charge" was 3&drs. and l&oz., 
and the " long case 2jin. All the cartridges were fired from a 2&in. 
chamber. 



No. 2 Black : 

First plug 

Second , 


Small charge in 
ordinary cases. 
6520 


Large charge in 

ordinary cases. 

X 


Large charge 
in long cases. 
X 


6169 


6916 


7059 


Third „ 


3801 

5603 


4270 


4304 


No. 4 Black : 

First Ding 


6511 


6752 


Second „ 


5526 


....*.. 6004 

8854 


6213 


Third 


3394 


4012 


SCHVLTZB ; 

First plug 


6406 


7083 


X 


Second „ 


5369 


5789 


7010 


Third „ 


3407 


4240 


4529 


E.C.: 

First ping 


5475 


6194 


6590 


Second ., 


4695 


5255 


6357 


Third , 


3455 


4019 


3835 


8.S.: 

First plug 


5842 


6992 


X 


Second „ 

Third 


4710 

3578 


6125 

4395 


7563 

4410 



For the records stated in the last two columns of the above table, 
the powder-charge used was 3}drs. In the gun alluded to by 
" Beverley," the charge was 4drs. with black powder, and 3$drs. 
with the nitro-compound ; consequently the strain in the chamber of 
that gun may be expected to have been somewhat more than that with 
the largest charge tried in the crusher-gauge. Whether the pressure 
from 4drs. of black powder was higher or lower than that from the 
3|drs. of mtro would doubtless depend on the size of grain, which is 
not mentioned. We should say that with No. 4 it would be rather 
less, and with No. 6 much less than with the nitros j but with No. 2 
there would not be any great difference. 

As to the probable amount of strain in those instances marked with 
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the letter X, we may Bay that it is not likely to have been under 
83001b. per square inch, bat might be considerably over. The 
graduated table relating to the lead discs used in this crasher-gauge 
had not been framed for higher pressures than that above stated ; but, 
from a rough estimate, based on the greater amount of flattening, we 
conclude that, with the large charge of No. 2 black, in the short cases, 
the pressure was somewhere about 85001b. ; but that with the long 
oases it was well over 90001b. The highest pressures witb Schultze 
and S.S. in the 2fin. cases were just about the same as with No. 2 
black. Schultze exhibited a further increase of strain when tried with 
3in. cases, but we did not carry on the experiments in these eases 
with other powders. We have no doubt they would all increase more 
or less; but we are inclined to think that the nitros would increase 
more, and the black less. At all event*, the greater the resistance is, 
the more uncertainty there appears to be in the behaviour of the 
nitro-compounds. 

It will be observed, on referring to the foregoing table, that the 
pressures recorded by B.C. are muoh lower than those of the other 
two nitrocompounds. It would not be fair to our readers, however, 
to let them suppose that they can rely upon equally low pressures if 
they always make use of this explosive. We can onlv say that such 
were the records given by the sample of E.C. employed for these 
particular experiments. But, since those trials were carried out, we 
have had oscasion to test other samples of the same powder, and have 
met with considerable variations in strength. Last month we received 
from correspondents several lots of E.C. cartridges, and two of the 
samples, which contained ordinary 8drs. charges, exhibited a much 
greater amount of strain than is recorded in either of the above 
records with a similar quantity of powder and shot. And it may be 
inferred that, as increased strain was shown with the small charge, 
there would in all probability be a corresponding increase with larger 
charges likewise. 

With respect to the black powder records given above, it may 
perhaps be said that No. 4 grain is far more generally used than 
No. 2, and that it is needless to attach much importance to the high 
pressure* recorded by the latter. Suoh is doubtless correct so far as 
regards the majority of people who still use black powder alone. But 
the fact should not be lost sight of that many sportsmen use a nitro- 
compound in the first barrel, in order to obtain the advantage of its 
Bmokelessness, but have recourse to black powder in the second 
barrel, because thev believe it will kill farther. When such is the 
case, it frequently happens that the powder used is either No. 2 or 
fine-grain " basket " powder, both of which have greater propelling 
force than the nitro-compounds or than the coarser-grain black 
powders ; and with this greater propelling force, increased strain in 
the barrel is a necessary accompaniment. 

Balled Shot. 

Hitherto we have onlv alluded to the danger that probably may be 
encountered by those who use long cartridges in short chambers; but 
there is also to be considered the amount of risk which they may 
inflict upon other people. The crushing together of the pellets in the 
cone is very likely to cause the shot to ball ; " and the distance at 
which balled shot may do serious injury, or even produce fatal effects, 
may be seen by the following extract from the British Medical 
Journal of June 23, 1888* The particulars are oondensed from a 
report given by the surgeon who attended to the injuries of the 
wounded man : 

W. L., when leading a horse and cart along- the road, heard two shots in 
quick succession ; the second struck him in the face, and caused a roundish 
wound, large enough to admit a finger. The jaw was broken, and some 
teeth were carried away, and there was also a small wound on the cheek, 
which might have been made by a single pellet of shot. . . . The probe 
detected some hard substance, which was grasped by forceps, but crumbled 
under its grip. Withdrawal of the forceps was accompanied by a shower 
of shot foiling to the floor. The blades held a lump of four pellets firmly 
stuck together, and muoh of what was then and subsequently removed 
consisted of pellets in twos and threes. The amount reooveredwas one- 
third of an ounoe. The shot was fired from the raised bank of the Trent 
across a field, the distanoe to the road being 133 yards. It was fired at and 
killed a pheasant. The shooter saw the cart, but said it was out of the line 
of fire. 

The points worthy of notice are : 1. the distance— 133 yards ; 2, the 
amount of shot recovered— one-third of an ounce ; 3, the statement that 
the man was out of the line of fire. In regard to point 3, 1 have been told 
of two other cases of stray pellets hitting persons quite out of the line of 
fire. As to point 2, the shot was carried in a lump; and this perhaps 
explains point 1. M . B . j, Bbhbesdt, L.B.C.8. and P., Ed. 

Burringham, Doncaster. 

In this paragraph there is nothing to show what was the length 
of chamber or cartridge; but in other insta^fffti where shot has 
" balled," evidence has oeen forthcoming to demonstrate the cause. 
From some experiments which we previously carried out (see p. 100), 



it appears that it is most likely to occur when there is a constriction 
in the barrel at a short distance from the breech, in front of the shot, 
especially if it is a quick-burning powder ; and an ancient flint gun, 
which had suoh a constriction, and was shot with powder of very fine 
grain, was marvellous for the frequency with which it caused the shot 
to ball. 

A similar effect is produced in modern guns when the space in 
front of the chamber is constricted by the overlapping of the paper 
case. Borne years ago the use of Schultze powder was prohibited 
at the Gun Club, owing to the frequent balling of shot, which was 
supposed to result from the introduction of this nitro-oompound. 
But balling still went on when only black powders were allowed ; and 
eventually it was traced to particular guns, from which larger oharges 
were fired than those for which the barrels had been chambered, and 
in which, consequently, long cartridges were adopted. The use of 
such guns having been stopped, the bailing ceased, and the prohibition 
against the nitro powder was withdrawn. 

It would be well if those people who wish to use larger oharges in 
their guns would have the chamber s altered to take the required 
cartridges. They would thus reduce the strain upon the action, and 
consequently run less risk themselves, and would also have the 
satisfaction of knowing that their guns will be ?ess dangerous to 
other people. p.— T. 



TESTS OF STRAIN OH BBE1CH ACTIONS. 

(Field, May 21, 1892 ; Vol. 79, p. 772.) 

Owing to complaints that have been made in our columns with 
respect to the straining and breaking of gun actions, it has recently 
been suggested that we should carry out a trial for the purpose of 
determining which is the strongest of the various breech-loading 
actions now made for sporting guns. We have hesitated, however, 
to undertake this task— not because we wished to avoid the trouble of 
carrying out the trial, but because we could not see that, when carried 
out. it would be likely to attain the end for which it was proposed. 

The information that is wanted, as it seems to us, is not such as 
would show the greatest degree of strength discoverable among a 
number of good sound actions about which no complaint has been 
made ; it should rather, we think, be such as would indicate the 
weakness of those actions which are a frequent source of complaint, 
and whioh would not be brought forward in any competition. In 
other words, the question at issue is the detection and rejection of 
such actions as may probably fail with a charge of 34drs. or less, and 
not the ascertainment of which particular action will stand 6drs., and 
which 7drs., or even more. Few persons, we imagine, would ever 
want to increase their oharges to such an extent as would necessitate 
the turning of their breechloaders into muzzle-loaders for the time 
being : but everyone, we think, would wish his gun to be strong 
enougn to withstand the strain produced by any cartridge which 
might, either intentionally or through inadvertence, be inserted in its 
chamber. 

Taking these circumstances into consideration, we thought we 
might perhaps render greater service to our readers if, instead of 
attempting to carry out the proposed trial, we endeavoured to ascer- 
tain how far the strain upon gun actions is likely to extend when 
large but not impossible charges are used. It not unfrequently 
happens that one member of a shooting party may run short of 
cartridges, and borrow a few from a friend without inquiry as to 
what they contain ; or a man may increase his charge for wildfowl, or 

E'geons, or some other special purpose, without considering whether 
b gun is Btrong enougn to bear the alteration. If, however, the 
probable extent of the strain were ascertained, it might not be difficult 
to find a test which would enable the owner of a gun to determine for 
himself whether its strength could be relied on. 

In a previous article (page 83) we published particulars showing 
that there is a considerable increase in the strain on a gun action when 
a long cartridge is used in a short chamber. On the guu being fired, 
the strain is augmented, not merely by the larger charge contained 
in the cartridge, but also by the resistance arising from the paper, 
when unrolled, overlapping the cone, and thereby restricting the space 
through which the shot has to be driven. Hence the pressure exerted 
in an ordinary gun is greater than would result from firing the same 
cartridge in a 8in. chamber, although the latter would (under the 
Rules of Proof) have to undergo the test of a larger proof -charge. 
When we published the above-mentioned article, we were unable to 
state the full extent of strain developed, as the crusher-gauge 
apparatus then used had not been constructed to register such unusual 
pressures. But the apparatus has since been altered, and we are now 
able to give much higher records. 

We need hardly eav that there is a considerable difference in the 
amount of strain exhibited by different powders when fired under 
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With black powders, equal In quality, the largest 
wt pressure ; and with nitrocompounds, there are 



similar conditions. 

gram gives the lowest iuuboiw , mm tvauu luwvwuiuuuuuv, uieru mu 
some differences which arise from variations in the chemical con- 
stituents and details of manufacture, and others that are dne to the 
amount of resistance encountered. Evidence of this will be found in 
the following table, in which are stated the pressures recorded by 
three rounds fired with each charge. We give records of the 
individual rounds, as well as the average in each instance. The 
pressures are stated in tons per square inch, and decimals of a ton. 
We may add that the cone of the gun in which these pressures were 
\ aken was very long and gradual. If the cone had been more abrupt, 
the strain with the long cases would doubtless have been more severe. 



Charges of Powder and Shot 
fired in gun with 2&in. 
chamber. 


Black Powders. 


Nitrocompounds. 


No. 6. 


No. 4. 


No. 2. 


Schultze. 


E.C. 


S.S. 


Mrs. and ljos., in ajin. case ... 

»• »f It t* 99 
•t 99 99 M t» 


1-58 
1*58 
1-32 


250 
274 
2*55 


255 
2*92 
2*60 


2*50 
2*74 
2*96 


2*34 
2'34 
2*45 


2-40 
2*55 
2*45 


Averages... 


1-49 


2*66 


2*69 


2*78 


3-38 


247 


Stars, and ljos., in 2Jin. case ... 
»» »» »» »» >» ••• 

n 9* t* i, t> ••• 


2-29 
2-29 
2-24 


374 
371 
3*54 


409 
4-12 
424 


3*71 
3*87 
8*87 


4*38 
4*24 
418 


5-05 
5*07 
4*77 


Averages... 


2-27 


366 


4-15 


3*82 


4-25 


4*96 


Same charge in 2$n. caw ... 
« »» •• »§ w ••• 
»» •» »» »• ft ••• 


2'50 
2*60 
2*50 


3*87 
3-90 
3-81 


4-36 
4'33 
4*44 


4*27 
4*27 
4*30 


4*85 
5-07 
4*85 


5-36 
5-44 
5*50 


Avenges... 


2*53 


3-86 


4.38 


4*28 


4'92 


5*43 


Mrs. and l|oz., in Sin. case ... 

N ft tf >* »» ■•• 
»» t» l> »t ft •*• 


4-39 
4*33 
4*36 


572 
5.52 
5*61 


6*08 
5*92 
5*90 


5*74 
5*48 
5-50 


5-57 
515 
5*52 


6-18 
6-52 
6*40 


Averages... 


436 


5*62 


597 


5*57 


5-41 


6*37 



The mode of loading was the same for all powders in the same 
eeries, and Eley's 12-bore green cases were used throughout ; their 
length varied as stated in the table. For the charge of 8drs. and 
lioz., the ordinary " Field " loading was adopted, viz.. a 11$ black- 
and-pink wad on powder, then gin. felt, with thin card between felt 
and shot, and another card over the shot. With SJdrs. and ljfcoz., in 
the 2Jin. case, the felt had to be omitted, through want of room, and 
a second black-and-pink wad was substituted; but with the same 
charge in the 2$in. case, the complete " Field' 1 loading was resumed, 
and also with the 4drs. charge in the 3in. case. The black powders 
here need were Curtis and Harvey's T.S. ; later on some of their 
Diamond Grain was also used. 

We likewise tried a number of experiments with larger charges 
than are stated above ; but the mode of loading had to be altered, as 
the cartridge cases would not hold the entire charge. Accordingly, 
powder and wads were put in 2£in. cases, with extra felt where 
required to fill up the case, and the paper turned over to the usual 
extent ; the shot was loaded from the muzzle, and a thick cloth wad 
rammed on the top to keep the shot in its place. In consequence 
of this alteration, the resistance which had arisen in the cone from 
the overlapping paper did not occur, and the strain was reduced. 
For instance, when 4&drs. of powder, and ljfcoz. shot were loaded in 
this manner, the pressures per square inch averaged about a ton less 
than those shown with the 4drs. charge in the above table. And 
with 5drs. likewise the records were also below those stated above. 
With 6drs. and l£oz., however, there was generally, but not in- 
variably, an increase on the record made by the 4drs. charge in the 
2|in. chamber. __« 

Some time ago we expressed our willingness to test certain guns 
which were offered to us for trial with large charges. We now give 
particulars of the guns which have been tried, and the tests to which 
they have been submitted in accordance with the instructions given 
by the owners of the guns : 

Gun Lent bt ths Schultze Gunpowder Company. 

An old 12-bore gun, made in 1878, and used for experimental 
purposes in the Sohultze Gunpowder Works for nearly fourteen 
years, during which time more than 100,000 rounds had been fired 
with charges varying considerably in amount of powder and shot. 
Weight of gun, 71b. 9oz. ; length of barrels, SOin. Bar action, with 
Fnrdey under-bolt and Greener top cross-bolt. Maker, W. W. 
Greener. Charge used for this trial. 84grs. of Sohultze (equivalent 
to 6d».), and lios. of No. 6 shot. The powder, and the llf gauge 



" Field " wad, fin. felt, and card, were loaded in a 2Jin. cartridge 
case, which was then turned over, and the shot and shot-wad were 
added from the muzzle. Five rounds were fired from each barrel, 
and the gun stood the test perfectly. The strain which was pro- 
duced by this test charge averaged 4*74 tons per square inch, or 
about a quarter of a ton more than the ordinary proof-charge, of 
which particulars are given at the end of tbis article. 

Gun Lent bt Ms. F. G. Hbygate. 

New 12-bore gun ; weight 6Jlb. ; length of barrels, SOin. Action, 
Anson and Deeley type ; no doll's-head or other top extension ; barrels 

'oped by Purdey bolt only. Makers, Cogswell and Harrison. 

unary charge Sdrs. of powder and ljoz. of shot. Charge used for 
this trial, 63grs. of Schultze (equivalent to 4}drs.) and l&oz. of No. 6 
shot. As the cartridge cases would not contain this test charge, the 
oharge of powder, with llf goage Field wad, thick felt, and card, were 
put in the 2£in. case, and turned over ; the shot oharge and wad over 
the shot were inserted at the muzzle. Five rounds were fired from 
each barrel, and the gun stood the test perfectly. The strain produced 
by this test oharge averaged 4*58 tons per square inch, or rather more 
than that of the ordinary proof charge, of which only one round is 
fired from each barrel* 

Guns sent bt Messrs. Tbulock and Harriss. 

The following letter from Messrs. Trulook and Harriss will dercribe 
the conditions under which their guns were sent for trial : 

Sir,— We are anxious to have three of our guns tested in the way you 
suggest— viz., with a charge that will give 50 per cent, greater pressor© 
than a oharge of Sdra. powder and lgoz. shot, for which the guns were 
originally built. For this purpose we have asked two of our customers, 
who for the last two reasons have shot with ejector guns of our make, to 
allow us to send them on to you, and they have kindly consented. All 
three guns are fitted with Webley's screw grip, which we have used for 
years. So strong is our belief in this screw grip, that we will ask you, 
after you have tested them as they are now, with the double bolt and 
screw grip, to remove the double bolt, and then test them again with the 
same charge. When the double bolt is removed, the lever will have to be 
kept back with the thumb, so as to let the barrels dose, as it is the bearing 
of the front lump on the under bolt that holds the lever open. 

The pair of sidelook guns are the property of C. Beresford Whyte, Esq., 
D.L., Hatley Manor, Carrick-on-Shannon. The Anson and Deeley is the 
property of H. Vincent Jackson, Esq., J.F., Galtrim House, co. wioklow. 
We wish to point out to you that, although this latter gun is only 61b. 
weight, we are sure it will stand the test. 

We might also explain why all three guns have such an apparent excess 
of cast-off. It is the result of very careful trials of Jones's toy-gun at our 
range ; and both Mr. Whyte and Mr. Jackson have authorised us to state, 
for the benefit of your readers, that this try-gun has much improved their 
shooting, and that they are firm believers in its efficiency. 

9, Dawson street, Dublin* Tbulock ahd Ha&riss. 

Mr. Beresford Whyte's nair of 12-bore guns weigh 6lb. 18oz. each ; 
they have 30in. barrels, with Purdey under-bolt, and Webley's .screw 
grip on extended rib. Makers, Trulock and Harriss. These guns 
were fired with S$drs. C, & H. No. 4 Diamond grain powder, and 
ljoz. shot ; wads, a thin card on powder, |in. felt next, and a card 
over shot ; the Field wad was omitted, in order to get the charge into 
the 2Jin. case. Five rounds were fired from each barrel (with a strain 
averaging 4*20 tons per square inoh), and both guns stood the test 
thoroughly. 

Mr. Vincent Jackson's gun, a 12-bore with 30in. barrels, Anson and 
Deeley action, and Webley's screw grip, weighs only 61b. Makers, 
Trulock and Harriss. It was tried with exactly the same charge as 
Mr. Beresford Whyte's guns, and withstood thoroughly five rounds 
from each barrel. Average strain as before stated* 

These three guns were, in accordance with the suggestion of Messrs. 
Trulock and Harriss, afterwards tried again with the screw grip as the 
only fastening, and they still stood the test perfectly. 

An Old Pin-firk Gun* 

We had in our possession an old pin-fire gun, which was made by 
Mr. W. W. Greener a quarter of a century or more ago for the late 
Mr. Serjeant Cox, and had been used by him and a member of his 
family, to whom he gave it, for many years, untili t became loose in 
the joint, when it was discarded in favour of a more modern weapon. 
It ha? since been lying about for years, and got somewhat the worse 
for rust; bnt, as we were trying the stability of other guns, we 
thought we would ascertain what this " old crock, 1 ' which had been a 
good gun in its time, would stand now. The gun weighs 61b. 14oz., 
has 30in. barrels, and a single snap grip without any top extension. 
It was tried with SJdrs. of No. 4 Diamond grain powder and lios. 
shot, loaded as described in previous paragraph ; five rounds were 
fired from each barrel (average strain 4*20 tons per square inoh), and 
it came out of the trial perfectly unharmed. 
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In connection with this subject of the strain upon ran actions, 
we recently received the following letter from Mr W. Ford, of 
Birmingham : 

8m.— I should be glad to hear your opinion as to whether you consider or 
not that there is a greater strain on the breech action of a gun in testing it 
with, say, 48grs. of nitro powder and l£oz. of shot in a 3in. case, and grans 
it a big turnover, than when tried with the usual final proof -charge ; and 
it would te valuable information if you could state the difference between 
these two charges by testing them with the crusher gauge. 

I beg to mention the following experiment that I have made, and find 
that, to remove a plug from a case turned over fin. (the plug turned to fit 
the case, with a rod screwed into the plug after being turned over, and 
then suspended by the head), that it takes 321b. dead weight to draw the 
plug out ; and when using cloth wads instead of the plug, and the same 
turnover, and a screw nut into the wads, it takes more than double the 
above weight to draw the wads. Now, I think you will find that a much 
greater strain is thrown upon the breech action with 48grs. of powder and 
l$oi. shot in a 3in. case well turned over, than double that charge of powder 
and l|os. of shot and not turned down. 

I had an instance of a test in a breech action only a few days since, a 
gentleman using 2gin. cases in a gun of mine chambered only for 2|in. cases, 
and, had the chambers not been coned, it would undoubtedly have strained, 
if not broken, the action ; whereas, bang core I, it was all right. 

Wm. Foed. 

We have tried a few experiments with several powders, in order to 
ascertain the amount of strain produced by 34drs. and Uos. 6hot, 
loaded under the conditions stated by Mr Ford. We have also tried 
the definitive proof-charge of 13oz. No. 6 shot with 6£drs. of London 
proof-powder (which we conclude is similar in strength to that 
employed in the Birmingham Proof House), and we must confess 
that we found it gave much less strain than we imagined it would 
do. As the Unles of Proof state that the gunpowder to be need for 
proof purposes " shall be of strength equal to Waltham Abbey 
R.F.G.* " (i.e., the Government powder made for use in the Martini- 
Henry rifle), we likewise tried some powder taken out of Martini- 
Henry cartridges ; and there certainly was not much difference in the 
records of pressure made by these two kinds of powder ; nevertheless, 
the strain in e ich case was considerably below the pressure exhibited 
by black sporting powders, when tried with similar charges, and like- 
wise lower than some ordinary service charges, as will be seen by the 
following summary of results : 

_ _ Average pressures 

Pboot Chamm. pM^uHeinch. 

6}drs. of Proof powder and ljo«. of No. 6 shot 4*51 tons 

„ Martini-Henry powder „ „ 4*67 „ 

„ C.&H.N0.6T.S. „ , 574 „ 

„ N0.4T.8. „ , 7-10 „ 

„ N0.2T.S. „ „ 7-23 „ 

SntVICZ 0HAKOS8. 

8|drs. C. k H. No. 4 T.S. and ljoa. shot, in Sin. cases 4-29 tons 

„ Schultxe powder „ „ 4-93 „ 

„ Sohultse „ „ in 2$n. cases 4*28 „ 

„ E.C. „ „ „ ...... 4*W „ 

„ S.S. „ ,, „ 5*48 ,r 

„ C.&H.N0.2T.S. „ „ 4*38 „ 

„ „ No. 2 Diamond grain, in 2Jin. cases 4*88 „ 

„ „ No. 3 „ „ „ 4*87 „ 

„ ., No. 4 t , „ „ 4'20 „ 

On comparing the records of Service Charges with the first line 
under the head of Proof Charges, it will be seen that Mr. Ford's 
prognostication is quite fulfilled. Not only did a nitro charge, under 
the conditions he. stated, exceed the pre sure of the definitive proof- 
charge, but similar charges of both nitro and black powders did the 
same with shorter cartridges and less turnover. Thesa i esnlte tend 
to confirm the opinions urged by Mr. Greener and others, about five 
years ago— when the revision of the Kules of Proof was under 
discussion— viz., that the powder employed for the proof of sporting 
guns ought not to be weaker than the No. 4 grain ordinarily used in 
such guns. This proposed alteration was rejected as a general rule, 
but a supplementary arrangement was made, which is stated in the 
Rules of Proof (1887) in the following words : 

Barrels for arms of any class shall, at the request in writing of any 

person or persons sending the same for definitive proof, be proved with 

Schultze's or E.C. powder, or any particular detcription of gunpowder 

irate t may be speexjied by the sender, after snd in addition to the ordinary 

roof. 

Loosing at the results demonstrate! by the above-mentioned 
experiments, we should advise those who are ordering new guns, 
pon the soundness of which they desire to place full reliance, to give 
instructions that they shall be proved with No. 4 black sporting 
powder (either Curtis and- Harvey's, or Pigou and Wilki's, or any 



other firm they may prefer), in addition to the ordinary teat with die 
common proof powder ; and we are of opinion that the extra fee of 
Is 6d. per barrel will be well expended. We do not recommend that 
the guns should be proved with nitro-oompounds, as we believe that 
these exp'osives are not so reliable for proof purposes as really good 
black powders. 

As to guns that are already in existence^-the reliability of many 
of which is doubtful— we have no wish to dictate what the owners 
should do ; we will merely state the courses that are open to them. 
There are, we believe, now in use an abundance of guns which wool I 
pass unscathed through any test to which they could reasonably be 
submitted. Besides these, however, there are many, made before the 
new Bules of Proof came into force, that are a constant source of 
danger to the people who use them. AIL the broken actions that have 
come within onr notice belonged to this category ; they were in guns 
made under the former Bules of Proof. Should any of our readers 
own such a gun, about the safety of which he is in doubt, he can 
have it proved anew at one of the official proof -houses, if he is so 
disposed j or, on the other hand, he can go on as hitherto, and " take 
all risks." There is a third method, however, which is open to him, 
and that is, to do intentionally what many people often do inad- 
vertently—make use of a few cartridges containing heavier charges 
than they are accustomed to shoot with. 

For such a purpose, the information as to pressures given in this 
article may perhaps prove of service. Thus, supposing that a man 
has a 12-bore gun, ordinarily used with 3d». of powder and lfcoz. of 
shot, and he feels doubtful a3 to what might happen if he accidentally 
thrusts into the chamber a cartridge containing Sidrs. and l^oz., 
the above tables may give him an idea of the extra strain which may 
result from the inadvertence, according to the kind of powder used ; 
and, should he feel inclined so to do, he may ascertain for himself 
whether his gun would withstand such a strain. 

With C. & H. No. 4 T.S. powder, the larger charge, in 2|in. 
cases, would increase the strain about 40 per cent. ; with the same 
charge in 2$in. cases, the increase would be about 60 per cent. With 
Diamond No. 4, or finer-grained black powder, or some of the nitros, 
the strsia would be greater ; and so on. If he wishes to give a still 
more severe test, he can increase the charge and lengthen the cases. 
Of course, it is to be expected that actions, if not barrels, will 
occasionally give way under these tests ; but, should such be the case, 
it is much better for the breakage to happen when precautions can 
be taken to avoid danger, instead of occurring while the gun is in 
ordinary use, when serious injuries might possibly result to the 
person who fires it. 

It is not receesary, in carrying out these tests, that th* experi- 
menter should run any risk by firing the gun from his shoulder. It 
could easily be arranged for the barrels to rest on a bag stuffed with 
hay or chaff, and the stock be backed up by a similar bag, while the 
operator, standing behind, a door, could pull the trigger in safety by 
means of a piece of twine. p. — T. 



THE BUBSTING OF SMALL-BORE GUNS. 

{Field, March 21, 1886 ; Vol. 66, p. 866.) 

The correspondence recently published in the Field y with respect to 
the many guns which have bunt of late, has raised various questions 
of considerable interest and importance. Piobably most of the causes 
suggested may, in a greater or less degree, have something to do with 
the origin of such disasters ; but it seemed to me that inefficiency of 
" proof " was the chief offender \ and having, after reading the leading 
article in the Field of Feb. 28. examined the Proof Acts some- 
what more carefully than I had hitherto done, I observed therein 
various rather noteworthy facts, which will probably be little known 
to most people, and may therefore be deferring of comment. 

It is generally acknowledged that the great amount of mischief 
whioh has been done has been with guns of small bore. Occasional 
instances have occurred, no doubt, where 12-bores have been crippled 
or severely shaken; but in some of these it has been conclusively 
proved that the results have been due to the use of excessive charges 
of the nitro-compounds, and in others to the undue rapidity of 
combustion produced by "baking" the pjwder or cartridges. It is 
to be hoped that the danger arising from the latter cause is now at an 
end. ana that Schultse and E.C. may le found, on more extended 
trial, to retain their former good qualities without the risk that has 
hitherto been shown to result from injudicious treatment. It seems 
pretty clear, however, that the powders are not the tole cause of the 
damage that has occurred ; for the percentajre of burst guns has been 
vastly greater in 16 and 20 bores than in the more common 12-bore. 
Small-bore guns have eorae much into vogue in the last few years ; 
yet they still form but a limited portion of the guns in nse-, whereas 
they have nearly a monopoly of tne mischief. 
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The great rage for light guns has doubtless very much to do with 
this. People are bo chary of carrying a gun of the weight which 
their forefathers would have thought light and handy, and are so 
anxious to get rid of a few ounces, that it is not surprising there are 
plenty of gunmakers ready to meet their requirements, and to outbid 
cne another in the extent of reductions. It is not uncommon for 
small barrels to be made thinner than large-bores because the charge 
of powder is less; but the strain does not depend alone upon the 
quantity of powder— it increases with the amount of resistance which 
the gas meets with when the powder is fired ; and in small-bores the 
obstruction from the turn-over of the cartridge and other causes is 
often greater than in large-bores— that is to say, in guns as used 
by sportsmen. Unfortunately, however, such resistances are not 
developed in the proving of ordinary shot guns, and the smaller the 
bore the less effective does the proof become as a test of the strength 
of the barrels ; for there are no turned-over cartridges, and the other 
means of resistance gradually dwindle away with decrease of gauge, 
as wOl be explained further on. But meanwhile it may perhaps 
be of service to those who hive not inquired into this part of the 
subject, if a few words are said as to the effect of such obstructions 
in influencing the amount of strain put upon the barrel. 

Many sportsmen are apt to look noon gunpowder as though it 
developed a specific amount of force in proportion to the quantity 
employed, ana thus conclude that a small-bore gun for use with 
2drs. or 2}dr?. of powder may be reduced in strength as compared 
with a larger gun that is used with 3drs. or 3}drs. It is not an 
unreasonable supposition, as it seems natural enough to suppose 
that, by doubling the charge of powder t the force produced would 
also be doubled. In fact, however, such is by no means the case— 
t'.e., under the ordinary conditions of use by sportsmen. Indeed, in 
one sense, it may be said that the potential foroe of every charge 
of powder they fire is practically unlimited ; as, when the powder 
is ignited, the pressure increases, and continues to increase, until 
something or other gives way. Ordinarily the shot gives way, 
being set in motion before the combustion of the powder is 
completed ; but, if anything retards such movement, the gas grows 
in strength until it overpowers the resistance, either by expelling 
the shot or bursting the barrel j for no ordinary fowling-piece would 
be likely to withstand the utmost development of force of which 
lunpowaer is capable. 

When a chamber, strong enough to resist such tension, is filled 
with black gunpowder, the strain put upon its unyielding walls by 
the firing of the charge has been found to reach about 42 or 43 tons 
per square inch. The details of the experiments, as carried out by 
Sir F. Abel and Capt. Noble, have been described at great length in 
the Philosophical Transactions of the Roval Society. This pressure 
per square inch is producible by small charges as well as by large ; 
but, of course, in the latter it extends over a larger amount of space. 
It has been estimated by other experimenters that in the chamber 
of a 12-bore shot gun, with ordinary conditions of loaling. the 
pressure is somewhere about one ton per square inch, or less than a 
fortieth part of the fully-developed force of the powder. But the 
strain of the ordinary charge of powder will be quickly increased 
by aujrmentioa; the charge of shot, or otherwise obstructing the 
expansion'of the gas. Thus, the resistanca in a rifle is greater than 
in a smooth-bore, and the force of the powder is developed accord- 
in gl/. The charge of powder used in the Snider rifle is rather 
less than in the 12-bore shot-gun, and yet the pressure in the 
former barrel is twice as great as it is iu the latter. In the Martini- 
Henry the charge is bat a fraction over 3drs., and its bullet is the 
came in weight as the Snider ; but, owing to the smaller bore and 
sharper twist, the strain is more than doubled, the pressure in 
the Martini being estimated at between four and five tons per square 
inch, as against two tons in the Snider. Again, in the Gatling 
machine-gun the powder and bullet are exactly the same as in the 
Martini, but there is a thicker brass cartridge-case, in which the 
bullet is more rigidly fixed. Here once more there is greater resist- 
ance, and the strain rises to about seven tons per square inch. 

Taking snch matters into consideration, we might infer that, 
within certain limits, small-bores should be made stronger than large- 
bores, instead of the reverse, seeing that they are more likely to pro- 
duce obstruction, and thus give rise to a greater strain. Many persons 
nowadays are using in 20-boresa* heavy charges of shot a? others have 
been accustomed to employ for 12-bores. Supposing that an ounce 
of shot were used in each, there would necessarily be more resistance 
in the smaller bore, owing to the greater length of the charge. In 
the scale of proof for rifles introduced into the Proof Act of 1868. 
due attention was evidently paid to the effect of such increased 
resistances, and we accordingly find that the amount of lead required 
for proving riflei became relatively larger and larger as the bore 
decreased in diameter. With shot guns the very opposite of this is 
the case. The practice of olden times, of using a spherical bullet, is 



continued, and consequently, if the diameter of the bore is reduced 
one-half, the bullet is only one-eighth of the former weight. The 
charge of powder prescribed is no doubt immense in many cases, and 
people are consequently led to suppose that their guns have been 
teitel far beyond all ordinary requirements ; but the other conditions 
are such as to render the test almost nugatory with small bores. One 
does not find rifle barrels burst with the frequency of those of shot- 
guns ; and yet the quantity of powder used in proving smooth-bores 
is often higher than that required for rifles, as will be seen by the 
following comparative table : 





Proof or Skooth-bobes. 


Paoor ( 


>r Rifles. 


Bore of Gun 
Proved. 


Charge of Powder Used. 
First Proof. Second Proof. 


Charge of Powder Used. 
First Proof. Second ProoJ. 


12-bore 

14-bore 

16-bore 

18-bore 

23-bore 

22-bore 

24-bor) 

28-bore 


12*dw. .. 
lljdrs. .. 
10|drs. .. 
10 drs. .. 

8 drs. .. 

7*drs. .. 

6fdrs. .. 

ejdrs. .. 


....... 8 drs. 

7 drs. 

6|drs. 

6*drs. 

5 drs. 

4Jdrs. 

4}dn. 

4*drs. 


lOJdrs. .. 
0drs. .. 
8Jdrs. .. 
8 dri. .. 
7|drs. .. 
7|drs. .. 
7idrs. .. 
7|drs. .. 


dgdrs. 

6 drs. 

SJdrs. 

5*drs. 

5Jdrs. 

5 disj. 

5 drs. 

5 drs. 







In rifles, th«5 quantity of powder used by sportsmen often exceeds 
that of the sesond-proof charge, and occasionally goes up nearly 
t-> that of first-proof. In express rifles of '677 bore (which is just 
about equal to the 24-bore of shot guns). 6drs. and even 7drs. of 
powder are usei by sportsmen, whereas the charge employed for 
second proof is only 6drs. ; yet the rifles withstand suon charges, 
owing, no doubt, to the fact that the bullets used for proof are 
much heavier than the bullets used by the sportsman. On the other 
hand, the ordinary sporting charge of powder in shot-guns is onl? 
about one-third or one-fourth of the quantity required for first proof, 
or one-half to one-third of that required for second proof ; and yet 
the barrels of smooth-bores so frequently fail with the small charges 
of ordinary use, that many people suppose the tubes must hive been 
injured by an excess of strain produced by the immense charge of 
powder employed in proof. The fact of the matter, however, would 
seem to be, that this excessive strain really does not exist ; for the 
quantity of lead is so small that it does not sufficiently deve'ope the 
force of the powder, and the narrower the gauge the more fallacious 
becomes the test ; whereas, in small-bore rifles the proportion of lead 
for proof increases as the bore diminishes. 

The relative quantity of lead used in proof of smooth-bores and 
rifles will be seen by the following figures, which are given to the 
nearest approximate weights in ounces : 





Pboof or 


Smooth-boeeb. 


Proof, or Rifles. 


Bore of Gun 
Proved. 


Spherical 


Bullets used. 


Flat-ended Cylin 
Length. 


den used. 




Gauge. 


Weight. 


Weight. 


12-bore 

16-bore 


18-bore.. 
18-bore .. 
22-bore .. 
27-bore .. 
Sl-bore .. 


Uoz. 

go*. 


1-5 diameters .. 
15 diameters .. 
1*6 diameters .. 
1*8 diameter 3 .. 
2*1 diameters .. 


.... 2|oz. 
.... 2Joz. 


20-bore 

24-bore 

28-bore 


Jos. 

{01. 

Jos. 


.... lfoz. 
.... lioz. 
.... l&oz. 



The sph sural balls (for which, however, cylindrical or conical 
bullets of eiual weight mav be substituted) bra used for smooth-bo-e 
guns that are not choked ; for those that are choked, an equal weight 
of No. 6 soft shot is substituted in the second proof. For proving 
rifles the bullets must be flat-ended cylinders of lead. 

This alteration with respect to the use of loose shot is a decide 1 
improvement ; but it should not be limited to choke-bores. A solid 
ball is not an efficient mode of proof for any gun to be used with 
small shot ; and, if of its full nominal size, it might not pass through 
some portion of the bore even in what is called a u cylinder " gun, 
although there might be plenty of room for it in other parts. In the 
loose charge there is some degree of compressibility as well as some 
risk of compaction j and the risks that are likely to occur iu the 
ordinary use of the gun ought not to be avoided in proof. When a 
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cartridge is fired, the pellets are liable to be compacted and wedged in 
upon one another by a pressure vastly greater than that of any steam 
roller. As the mass is driven together in length it would be squeezed 
ont in breadth ; and, the smaller the bore, the greater the probability 
of a "Jam." The turn-over of the ease inoreases this liability, as the 
roll of paper covers a larger proportion of the outside wad, and the 
shorter ramus affords less levers* e for prizing it open ; consequently 
more force must be developed before the snot can be driven out. 
Under any circumstances the pellets must be pressed against the 
walls of the barrel by enormous force, as is evidenced by the grooves 
out in the lead cylinders (see pages 24 and 25) ; and in the more 
restricted space of narrower bores the percentage of pellets impinging 
on the walls would necessarily be increased. 

It seems not improbable that such influences may have had some- 
thing to do with the number of small-bore guns that have been 
damaged of late. In a burst 20-bore, which I recently saw. extra 
long cartridges had been used with a full ounce of shot ; and there 
must necessarily be great resistance with such a charge in so narrow 
a bore. 

The above-mentioned proof regulations are of comparatively recent 
date. Under the Act of 1818 (which continued in force up to 1855), 
guns were only required to withstand a single proof ; and the test was 
alike for all fire-arms of the same bore, whether single or double, 
smooth-bores or rifles. They were proved with somewhat heavier 
oharges of powder than are now used for first proof, and with 
spherical bullets of lead corresponding to the size of the bore. Thus, 
the 4-bore took a ball of }lb. weight, the 8-bore took one of Jib. or 
2oz. , the 12-bore took one of 12 to the pound, and so on. 

From the time the Act of 1813 was repealed, and the Act of 1865 
came into operation, the quantity of powder for proving single 
smooth-bores has been reduced, ana the manner of proving rifles and 
double-barrelled guns has been made optional, as they could undergo 
either a single or a double proof. The latter has been generally 
adopted by the trade, from the manifest advantage it affords of 
testing the strength of the barrel before much money has been 
expended in the construction of the gun ; for the tubes are proved 
separately, in a rather crude condition, with a large charge of powder, 
and, when thev are put together and virtually completed, they are 
tested again with a smaller charge. On the other hand, if they were 
only submitted to one proof, the barrels would have to be put 
together, and rifled if necessary, and completed as for second proof, 
but would be submitted to the full charge of powder used with fine 
proof ; consequently, if a barrel were then to burst, the expense of 
the additional labour would have been thrown away. 

The following figures will show the oharges of powder used in the 
proof of a few of the various bores under the Act of 1813, and also 
under the Act of 1865, when there was a reduction of 20 per cent, on 
the charge for first proof (whether definitive or otherwise), while the 
second proof was 50 per cent, below the 1818 scale : 

Act of 1813. Act of 1855. 

Single Proof. First Proof. Second Proof. 

12-bore 16 drs Mfdrs 8 drs. 

16-bore lSJdrs lOjdrs 6fdrs. 

20-bore 10 drs 8 drs. 5 drs. 

24-bore 8Jdrs 6|drB 4*dra. 

23-bore 8*dre 6|drs 4*drs. 

The scale in the Act of 1855, like that in the Act of 1818, applied 
to rifles as well as smooth-bores ; but there is one important point 
of difference between the two. The old Act simply laid down the 
regulation that a gun taking a lead bullet of 12, or 18, or 14 to the 
pound, or whatever the bore might be, should be tested with a 
definite quantity of powder. In those old muzzle-loading times a 
gun was numbered in correspondence with the weight of the bullet 
which would pass down the barrel ; and if the bore were too narrow 
to admit a ball of 12 to the pound, it would be numbered 18 or 14, 
according to the ball which it would take. The new Act, however, 
departed from this simplicity by not only defining the diameter or 
the bore which would take balls of a given number to the pound, 
but also by stating the size and weight of the bullet to be actually 
used in proof ; and in every case (no matter whether it were a punt 
gun with a bore 2in. in diameter, or a small-bore of half an inch in 
diameter) the ball for proof is 20-thousandths of an inch smaller than 
the nominal bore. 

This, too, is on the supposition that the guns are really of the bore 
they are represented to be. Such, however, is very commonly not 
the case ; for the Act does not say how the measurement is to be 
taken, and the law is construed in a way which enables gunmakers 
still further to weaken the test. With boring machinery that will 
work to the thousandth of an inch, there is no difficulty in running 
very dose to the legal boundary without over-stepping the mark ; 
and in this way a considerable addition is made to the wide margin 



already allowed by law. The gun is thus submitted to a less severe 
test, and the maker consequently runs less risk of diminished profits 
by the bursting of his barrels in the proof -house. The risk to the 
user of the gun is left out of consideration. 

The practical result of this arrangement may be seen in this 
way :— The actual diameter of a 12-bore is 729 inch, of a 13-bore 
'710 inch, and of a 14-bore '698 inoh ; but if the barrel gauges a 
fraction less in diameter than is here stated, it is classed as the next 
size smaller. Hence a barrel which is the veriest trifle under '729 
would be classed as a 13-bore of '710 ; and, as the Act makes a 
reduction of 20-thousandths in the size of the proof-bullet, the gun 
is accordingly tested with a bullet of '890. Here, then, would be a 
gun, ordered by the sportsman as a 12-bore, and used by him with 
the cartridges, wads, powder and shot of a 12-bore, but nominally 
proved as a 13-bore, and with a proof -bullet not quite so large as one 
of 14 to the pound, or two sizes less than the practical gauge of the 
gun. In a similar way the proof-bullets for other bores would be 
considerably smaller than the bore itself— those for 16 and 20 bores 
being two sizes less, and those for 28-bores being four sizes less. 

The Act of 1868, so far as the scale of proof -oharges for shot-guns 
were concerned, remained as in the Act of 1855, but an entirely new 
scale was substituted for rifles. The powder was reduced in the 
proof of rifles larger than 20-bore, but the lead was increased; 
whereas for bores under 20 the ehtrses of powder and lead were 
increased, and for all gauges from 24 to 60 bore (about '677 to '450) 
the proof-charges were alike, so that the length of the leaden plug 
used to prove a '460 rifle is nearly four times its diameter, and it* 
weight is about six times as great as the ball allotted for the proof of 
a shot gun of equal diameter. 

Under such circumstances as these, how is it possible that the proof 
of the guu should be as satisfactory as it ought to be ? Not only is 
the ball of light weight, but it offers no resistance in the barrel ; and, 
the wads being also less than the bore, they neither resist movement, 
n or p revent the escape of the gas. 

mien the gun is actually finished, and delivered over to the 
purchaser, it is not improbable that, in the process of fine-boring 
and regulating, the bore of the gun may have become of the full 
size ordered, although it was not so at the time when it underwent 
proof. Thus, Major McClintock : in the course of some experiments 
with shot-guns, which he described in the Field about two years 
ago, found that several of the guns he used were larger in bore than 
accorded with the proof-marks. As is commonly the case with 
nominal 12-bores, they all had the " 13 " proof -mark on them; but 
this is what Major MoClintook said with respect to their actual 
diameter : 

According to the Proof Act, a 13-bore has a diameter of 0.710", a 12-bore 
a diameter of 0*729", and an 11-bore a diameter of 0751"; but it will be 
noted that the following barrels, although marked "13," were in reality 
12-bores: 



No. 1 Gun 
No. 2 „ 
No. 6 „ 
No.0 „ 



Bight barreL 


Left barrel. 


inch. 


inch. 


0749 


— 


0*782 


0*730 


0*730 


0*729 


0*737 


0-741 



These barrels were no doubt correct to gauge wben marked, but have 
become enlarged by careless cleaning, or lapping out to remove rust, &o. 
The right barrel of No. 1 gun was lapped out to its present size by a local 
gunmaker, to remove a surface flaw in the bore. 

Whatever may have been the case with No. 1, there can b3 little 
doubt that the others were virtually 12-bores from the first, but were 
kept just within the margin in order to avoid the heavier proof- 
charge, and, when the process of proof had been passed through, any 
slight alteration in the bore would take them beyond the boundary. 
" Tricks of the trade " are no novelties. The late Mr. W. Greener, 
hilf a century ago, inveighed in strong terms again nt the evasions 
and falsifications of proof that were practised in those days ; and it is 
very satisfactory to find his son, at the present time, following in his 
father's footsteps, by endeavouring to impress upon the Birmingham 
Proof-House authorities the necessity or making their regulations 
more efficient. The late Mr. Greener, in his boos: on " The Gun," 
published in 1836, said : 

The provisions of the Act are evaded in the following manner. I have 
already mentioned that the London Company passed a bye law requiring 
all double barrels to be soldered together before they are proved. This is 
without doubt a beneficial arrangement, were it only strictly enforced. I 
know, however, that since so many of the London makers now get their 
barrels from Birmingham read/ for stocking, many barrels are sent from 
the latter place to the former for proving, which, when returned, are taken 
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to pieces, and reduced on the outside several ounces, and then re-soldered 
with brass, instead of, as they were before, with tin. This process, in 
addition to what they hare already suffered by " sweating," as it is called, 
reduces their strength still further to the extent of full 15 per cent. ; and, 
if they hare been hammer- hardened, to 30 per cent. If they have been 
proved in Birmingham, they have generally to te reduced on the part 
intended for the jointing together, or inside under the rib, in addition to 
the double injury they have already sustained by sweating and brazing. 
After this comes the boring of a full size out of them, by what is termed 
fine boring ; and even after this, they are likely to be bored again to improve 
their shooting ; so that if the sporting charge be only two-thirds as great 
in pressure as the proof charge, the barrels are not likely to bear it after 
all this sweating, reducing, brazing, boring, and re-boring, by which the 
strength after proof is reduced full 45 per cent. 

How far practices of this kind are current at the present time 
is a matter upon which it would bd desirable to have some definite 
information. It certainly looks as if the existing rules of proof 
have a tendency to encourage evasion of the legal proof -charge in one 
respect ; and on another point there is a question which naturally 
suggests itself after reading the above extract. We have heard a 
good deal of late about the danger arising with steel barrels if they 
are over-heated in brazing ; but if the barrels are duly brazed before 
proof, and if the proof is as efficient as it ought to be, how is it that 
the overheated barrels withstand a severe official ordeal, and then 
burst with a comparatively small charge in the hands of the 
sportsman ? When these guns are submitted to the definitive proof, 
have they been brazed at all, or are they merely stuck together 
temporarily with solder? Does the present rage for light barrels 
induce the makers to pare tbem down in a similar way to that 
described by Mr. Greener half a century ago ? And is the gun 
proved with extractor and everything complete, as it goes into the 
sportsman's hands, or is the metal cut away for the extractor 
afterwards ? I hare seen several burst 20-bores lately in which the 
rapture undoubtedly commenced at the extractor pin-bole, where the 
metal was so much cut away that it seemed scarcely possible that the 
gun could have withstood proof, unless that proof were little more 
than a legal sham. 

It seems to me that the present scale of proof for shot-guns might 
be swept away with advantage, and the scale for rifles applied, with 
the simple alteration that No. 6 shot should in all cases be used in 
testing the smooth-bores, whether in first cr second proof. The 
charge of powder would thus be lessened in proving most shot-guns, 
but the proportion of lead would be increased, especially in powder in 
first proof and 150 per cent, in second proof. Under these conditions, 
a 12-bore pigeon gun constructed to carry 4drs. of powder and ljos. 
shot would first be proved with 8drs. of powder and nearly 2os. of 
shot, and in the second proof it would have the same quantity of shot 
with 6drs. of powder; whereas a light 12-bore, whose ordinary 
charge wss 3drs. of powder and loz. of shot, would have 6drs. and 
4&dra. respectively of powder in the two proofs, with ljos. of shot in 
each case. 

If a 20-bore were constructed so as to compete with a 12-bore by 
carrying loz. of shot, it thould be proved accordingly ; and suppos- 
ing its powder-charge to be 2£drj., it would be tested with 6dra. of 
powder and ljos. of shot in first proof, and 3f drs. and l£oz. of shot 
in the second. The stamp on the barrels should indicate the charge 
for which the gun is proved, as "3drs. y loz.," and not the amount 
used in proof. It would be as well, I think, also to stamp the actual 
weight of barrels at final proof, so that a pair of scales would at any 
time show if there had been any material reduction of substance. 
But I doubt the necessity of continuing the present stamps to 
distinguish choke-bores from cylinders, if all are submitted to the 
same test. 



The wads, however, should be tight wads—not, as now, often 
considerably leas than the actual bore. In the old Proof Act 
nothing was raid about wads ; but according to the late Mr. Greener 
the practice in 1835 was as follows : 

On the quantity of powder given in the scale, is put a ball of lead of the 
size of the bore. It is customary to put between the powder and ball a roll 
of paper, and on the hall a recond roll. These have the property, owing to 
their construction, of expanding when struck by the copper rod that is 
used for the loading, and, by fitting the bore completely, are calculated to 
be of great advantage by increasing the friction. 

In the Act of 1868, however, the wads prescribed for smooth-bore* 
are to be of felt, cork, or paper ; and Mr. W. W. Greener, in his 
recent book on " The Gun and its Development," says that cork 
wads are used at Birmingham. Whenever, aa has been previously 
shown, a virtual 12-bore is proved as 13-bare, these cork wads must 
necessarily be loose in the barrel, so that " the great advantage by 
mcreasing the friction" must now be lost. It is cu&tomary now- 
adays to use tight wads in loading cartridges ; and guns which have 
been proved as 13-bores are, in actual use, loaded with wads some of 
12-bore and others of 11}. It seems to me essential that tight wads 



should be used in pwnf, otherwise much of the gas must escape, and, 
mingling with the shot, will tend to drive out the pellets in a 
straggling fashion without producing anything like the amount of 
resistance which occurs in the gun in ordinary use. It should not be 
forgotten, too, that there is no turned-over cartridge in prcof ; at 
present the guns are loaded from the muzzle. It may be worth 
consideration whether cartridge cases could not be introduced, so as 
to assimilate the proof as nearly aa possible to ordinary conditions of 
use. At all events I think that tight wads should be imperative ; 
and that they should be at least 5-thousandths of an inch larger than 
the diameter of the bore— such diameter being ascertained by actual 
measurement, and not assumed according to the process of putting a 
12-bore in the 13 class. 

The kind of gunpowder to be used ought also to be more clearly 
defined. In the Act of 1855, as in that of 1813, it was stated that 
" the gunpowder used for proof shall be of equal quality and strength 
with that which is now used by the Honourable Board of Ordnance.' 1 
In the Act of 1868 it is altered to " equal quality and strength with 
that which is now used or from time to time shall hereafter be used 
by Her Majesty's Government." This ought to be satisfactory if 
properly carried out; for. as was said by Major (now Colonel) 
Majendie, in his book on " Arms and Ammunition," published about 
a dozen years ago : 



We believe that we may safely affirm that there is no powder in the world 
equal to that which is produced at the Government Mills at Waltham 
Abbey, unless it be the powder which is turned out from the mills of some 
of the leading English makers, such as Curtis and Harvey, Hall and Sons, 
Pigou and Wflks, and others. 

And some years previous, Major Mordecai, of the U.S. army, after 
carrying out most exhaustive experiments, had recommended that 
the process of manufacture which was pursued in the English mills 
at Waltham Abbey should also be adopted by the American govern- 
ment. 

The proportion of ingredients used in our Government powder is 
the same now as when the first Proof Act was passed ; but of late 
years various improvements have been made in matters of detail and 
adaptation of grain to particular purposes. When the Act of 1855 
came into force, the only powders mentioned in an official pamphlet 
relative to the process of manufacture at Waltham Abbey were L.G. 
and F.G. (large and fine grain) ; but now (1885) there are B.F.G., 
R.F.G. 9 , R.L.G.', besides pebble, prismatic, Ac. Accordingly, it is 
desirable that the regulations should define which kind is to be used, 
and that arrangements should be made whereby powder of the 
determined quality should be purchased from Government, so as to 
prevent any doubt as to its quality. That the Government does at 
present sell gunpowder is obvious, because in addition to there being 
several varieties manufactured, as above enumerated, the powders are 
also classified with respect to condition, according as they are new or 
old, or damaged in store ; and Class V. consists of such as are " con- 
demned for sale," being " gunpowder found too much deteriorated for 
any of the first three classes, and for which a market can be found." 
Now, supposing, after such powder had found a market it should by 
any chance also find its way into a proof -house, in one sense it would 
be powder of the came quality as used by Her Majesty's Government, 
but it ceitainly would not comply with the spirit of the Act as 
regards its strength. Accordingly, it is desirable that the powder 
used for proof should be supplied from the actual service stores of ths 
Government, simply out of regard for public safety. 

It appears from the letter of the Clerk to the Gunmakers' Com- 
pany, that in the London Proof-house '* the same quality and 
strength of powder have been need for the last twenty-five years." 
This does not show a compliance with the terms of the Act, but 
the reverse. If, however, it were proved that the same quality of 
powder had been used for a much longer period, that would not bd 
evidence of the powder being originally good. Here is what the late 
Mr. Greener wrote on this subject in 1841 : 

The gunpowder used is of a very inferior description indeed, when com- 
pared with sporting powder ; the very powder all sporting guns are to be 
used with is nearly three times the power of the proof powder. . . . 
Compare the resistance of 1J ounces of shot, a body capable of being 
jammed together, and thus exerting a lateral pressure of the greatest 
extent, with the lateral friction of two rolls of paper and a solid ball not 
capable of any lateral extension, and barely, all weighed together, equal to 
two-thirds the weight of the charge of shot, and the dissimilarity becomes 
glaringly apparent. The proof powder is quite unfitted for the purpose. 
The generality of barrels that do burst [in proof J are all rent in the fore 
part ; the guns that burst with shooting burst near the breech— I do not 
say all, but a vast majority. This is in perfect keeping with all my remarks ; 
for in sporting, the greatest test is the first lift of the charge ; in proving, 
the greatest test is in the mid distance from breech to muzsle, and so 
arises the result. . . . The proportion- of guns that are broke (they 
technically call bursting broks) in proving is very small, not exceeding 
3 or 4 per cent. This I also applied to headquarters to know ; but, like the 
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answers to the other questions, I was left to guess at them. The 1 „ 
of the grain of the powder is at too great an extreme ; no doubt it is bene- 
ficial to have larger than the present sporting scale [No. 2 or even No. 1 
was then commonly used], yet here they have grain large enough for a 
duck gun, instead of appropriating it to the various purposes wanted. 
... If the Legislature does not take up the question, and, by the 
institution of a suitable test, backed by a penalty commensurate with the 
crime of depriving a fellow creature of his limb, it will neglect an imperative 
dntjt rod become a particep* crimini*. 

Fortunately, it is not now absolutely requisite to 
occupy the time of the Legislature in order to obtain 
a proper proof of guns, for by the joint action of the 
Government and the Proof-house authorities, the 
rules and scales of proof may be altered when they 
are found insufficient. The Government possesses, 
in Her Majesty's Inspectors of Explosives, highly 
efficient officers, who have done good service in 
looking after the public safety in other ways ; and 
thev would put sportsmen uuder a considerable 
obligation, if they could adopt some means of saving 
the limbs, or even the lives, of owners of guns, by 
securing for the weapons a more reliable test than is at present in 
force. T. 

[Since the above article was published, various amendments have 
been made in the rules of proof, for which see pp. 2 to 8.— Ed. J 



in the same vertical plane as the central line of the stock ; bat that 
this is not the true explanation will, I think, be proved by the results 
of the experiments which I am about to describe. 

The illustration which is first given (Fig. 1) represents a pair of rifle 
barrels put together parallel, and firmly fixed to a very heavy block of 
hard wood. This block of wood was backed up so as to entirely 
prevent recoil. On testing this arrangement by firing the respective 




THE DIVERGENCE OF PROJECTILES FROM 
DOUBLE-BARRELLED GUVS. 

(Field, Dec. 1, 1888; Vol. 72, p. 806.) 

Some interesting correspondence has recently been published in 
the Field relative to the influence of the cast-off of the stock, the 
laying together of the barrels, and other effects of a more or less 
important character, in causing projectiles to diverge from the 
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Fig. 1. 

apparent line of aim. And as I happen to have earned out some 
experiments which appear to throw a little light upon the subject 
under discussion, I propose to lay the results before your readers. 

The reason that the two barrels of a shot-gun or rifle will, if they 
are nut together with the bores perfectly parallel, throw their charges 
in diverging lines has, in my opinion, never yeb been satisfactorily 
aocounted for, although many plausible and ingenious theories have 
been advanced for the purpose. It would very naturally be supposed 
that the divergencies resulted from the axes of the barrels not Doing 



barrels at a target, it was found that at a distance of 100 yards the 
bullet from the right-hand barrel struck the target lOin. to the right 
of the centre of the bullseye at which the barrel was aimed ; and that 
the bullet from the left barrel struck the target a corresponding 
distance to the left of the bullseye. 

The pair of parallel barrels were now taken out of the block ; the 
ribs were taken off, and the muzzles brought together in the usual 
way. The result was that very good shooting was now obtained from 
the converging barrels — the other conditions of the trial being the 
same as before. 

In the next experiment, a '500 Express double rifle, fitted with a 
cross-eyed stock, was tried at the target, and, although both sights 
were fixed very nearly in the centre of the rib, excellent shooting was 
obtained. 

Now, in the first two experiments recoil was not allowed, the block 
which served as substitute for a stock being practically immovable. 
Under these conditions (if the generally received theory were correct) 
the parallel barrels should have thrown their charges in parallel 
lines ; instead of which they were 20in. apart at th9 end of 100 yards. 
In the second experiment, with the muzzles converging together, the 
two lines of fire should have crossed each other ; instead of which the 
projectiles from the two barrels struck the target very close together. 
With regard to the trial of the cross-eyed rifle (which has a cast-off 
of three inches), it was expected that, if three-sixteenths of an inch 
of cast-off produces the effect on the flight of the charge which some 
people imagine, the consequence of using this gun would literally be 
to shoot round the corner." Fixing the back sight on the right 
barrel, and the front sight on the left, was what was originally con- 
templated ; but, as a matter 
of fact, the rifle was finished 
with the sights nearly in 
their usual positions; and yet, 
as already mentioned, excel- 
lent shooting was obtained. 

The next step was made 

with a view to discover the 

... . ,. „ , , actual cause of the divergence 

resulting from the first-mentioned experiment. A single barrel 

was now taken, to which a template was accurately fitted, in order 

xF*!**? an indicator of its exact length. The barrel was then 

subjected to a heavy internal hydrostatio pressure; and under this 

treatment the barrel expanded ciroumferentially, and at the same 

time was reduoed in its length. This result, it was considered, gave 

a clue to the solution of the problem. 

*x^5 f p S Mi yjP i *; ?/ t»rrels were now taken, and a templat* was 
fitted to the ode of the right-hand tube. As the template exactly 
ntted the barrel when the tube was not subject to internal pressure, 
any alterations in the length or contour of the barrel that might 
ensue on the application of pressure could readily be noted by a 
comparison with the template. All being in readiness, the right-hand 
barrel was then subjected to internal hydrostatic pressure, and the 
result is shown in an exaggerated form in Fig. 2, where it will be 
seen that both barrels are bent into an arched form. This effect 
would be produced by the barrel under pressure becoming expanded 
circumferentially, and thereby reduoed in length, because the metal 
that is required to supply the increased circumference is taken to 
some extent from the length, although the substance of metal in the 
walls of the barrel, by its expansion, contributes also to the increased 
diameter. Upon relieving the internal pressure, the barrels resumed 
their original form. 

In order to still further confirm the above experiments, the barrels 
of an ordinary 12-bore gun were securely fixed at the extreme breech 
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and muzzle to a table or rest (Fig. 3). A number of loose blocks of 
wood (marked a a a on drawing) were placed on the table at intervals, 
so as nearly to touch the side of the left barrel. Upon the right 
barrel being fired the pieces of wood were thrown violently aside— 
thus showing that the left barrel must have sprung outwards owing to 
the shortening of the right-hand one, and by the breech and muzzle 
not being able to move. A corresponding effect would be produced 
on firing the left barrel, the curvature being then in the opposite 
direction ; and, as the projectiles passing through the barrel would 
follow the direction of the curve, the shot would diverge to the right 
when the right-hand barrel wub fired, and to the left, in a correspond- 
ing degree, when that barrel was discharged. 

Horatio Phillips. 



OBSTRUCTIONS IN GUNBARRELS. 

(Field, Aug. 2, 1885 ; Vol. 66, p. 282.) 

Sis, — I ask leave to print in the Field a reference to a statement 
on p. 206 of "The Modern Sportsman's Gun and Rifle," Vol. II., 
▼iz.^" At all events, it is not correct to assume that obstructions in 
the barrel invariably cause bunting, for there are many facts to prove 
the contrary. Some instances are mentioned at page 398 of the 



the barrel was choked by mud, or some other obstruction, is wel 
known. Instances of the kind have been mentioned in the Field 
from time to time ; but they have been few and far between. They 
neither occur so often, nor are they so nesessary a sequence of 
obstruction in the barrel, as many people imagine. It is by no means 
an uncommon belief that a barrel so choked will invariably burst, and 
numerous quotations might be made to show this, if necessary : but it 
will suffice to give the following : In 1879 a paper was read before the 
Boval Society of Edinburgh, py Professor G. Forbes, in which he 
said : " It is well known that, if an ordinary fowling-piece, charged 
with shot or bill, have touched the ground or snow, so as to close 
the muzzle of the gun, or if the muzzl3 be in any way artificially 
closed with grease or other substances, the fowling-piece is certain to 
burst at the muzzle when it is discharged. 1 ' Again. Mr. J. D. 
Dougall, the well-known gunmaker, in his book on " Shooting, it* 
Appliances, Ac," says : The most frequent cause of a gun bunting 
is the stoppage of the muzzle by snow or earth, which, though 
apparently easily dislodged, will burst the strongest barrel, Tne 
whole of that part of the barrel in front of the stoppage is usually 
blown clean away. It is not required that the stoppage be complete ; 
even if very slight, the mischief will be done." As far as we are 
aware, Mr. W. W. Greener was the first to dispute the accuracy of 
the assertion that each stoppages always burst the gun. In his book 
on " The Gun and its Development/' he says : " It has always been 
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previous volume. Experiments have also been carried out on behalf 
of the U.S. Government, and it was found that of a large number of 
army rifles purposely ohoked with sand, Ac, only a very small per- 
centage were bunt. ,r 

I know of no one who asserts that when we fire a shot gun, a 
musket, or a rifle, loaded as usual, which has its muzzle obstructed 
with such a substance as sand, for instance, " bursting " will 
" invariably " take place ; but the language of the book leads the 
reader greatly to under-estimate the danger of ruining the weapon. 
I would be obliged to any military or otber reader who can prove that 
" experiments carried oat on behalf of the U.S. Government " — 
or any other Governments ever showed that when ordinary rifled 
muskets, "purposely choked with sand, Ac," were fired, only a 
very small percentage were burst." Obstructions, such as sand, mud, 
■now, and "stuck" bullets are very dangerous. Moist sand, for 
example in the muzzles of our Springfield rifled muskets can be relied 
on to ruin the weapons in a very large percentage of cases. 

Wm. McKendree Heath, late Captain 5th Ohio Cavalry. 

Philadelphia, Pa., July 4, 1885. 

[That guns have been bunt owing to the charge being fired while 



taken as an axiom that if the muzzle of a gunbarrel be by any mean* 
plugged up with dirt, snow, or other matter, and the gun then fired, 
the gun will bunt. It has also been repeatedly asserted that a wad 
slipping a few inches down the barrel, or left from a preceding charge, 
would burst the barrel should it be fired before the impediment was 
removed. We have experimented to prove these assertions, and find 
them far from beinp true." Then follow particulars of experiments, 
in one of which an inch was blown off the muzzle Of a barrel that was 
choked with stiff mud, but in all his other experiments the barrels 
remained uninjured ; and Mr. Greener concludes by saying: "Now 
we are willing to own that we have attributed several burst barrels to 
wads slipping and muzzles becoming plugged up, but we shall be less 
liable to state these as causes in future. Barrels do sometimes burst 
in the moat unaccountable manner, but from these experiments L 
appears that wads slipping will not cause them to do so as a rule, aud 
plugged muzzles are not always attended with disastrous or dangerous 
results.' 1 We may add that some experiments which we ourselves 
carried out severalyears ago were quite confirmatory of the conclusion 
arrived at by Mr. Greener. The statement with reference to experi- 
ments in the United States was founded on information published, 
about two yean since, in an Amerioan journal— it is believed that it 
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was either the American Field or Forest and Stream ; bat, as the 
extract cannot now be found, the exact particulars cannot be given. 
The following extract, however, from a report (" Ordnance Notes," 
No. 117) made by Capt. Greer, of the U.S. Ordnance Department, 
in September, 1879, maybe of interest: " Two condemned barrels 
were taken at random from a lot turned in from the field. Eight or 
ten rounds were fired from each of them, rag* of various sizes Having 
been inserted in the bore, a little below the front sight, without 
affecting the barrel the slightest. Sand next having been inserted 
in the muzzle, the barrel was shaken so as to remove all but a few 
grains which adhered to the fouling ; the piece was then fired. This 
was repeated several times without swelling the muzzle. The barrel 
was then run into wet sand, and the bore nearly filled for about an 
inch and a half. After firing in this condition the barrel was found 
swelled at the muzzle, precisely like those that have been received 
from time to time from the field. Several pine plugs from six to 
eight inches in length were then prepared of a size to fit the tore 
closely. The second barrel was fired twice with the plugs driven in 
dry. about one-half their length, twice driven in wet, and twice driven 
in dry but afterwards swelled with steam, both inside and outside, 
without injury to the barrel. The inclosed air probably forced the 
plugs out before the bullets reached them. A plug was then split in 
two to represent a broken tompion, the air being free to pass by the 
plug. It was thought that the bullet might wedge on the remaining 
side of the plug, but the barrel was found uninjured after the shot 
was fired. Occasionally a cup anvil of the Frankfort service shell has 
been found in the barrel after firing. It was thought possible that 
one of these might become wedged in the barrel and cause the 
swelling. To test this question an anvil was driven down squarely 
across the barrel just opposite the front sight. The piece was then 
fired without injury to the barrel. A second anvil was driven down 
to the same position, but obliquely to the axis of the bore. No 
damage resulted from the firing. A long wad of cotton waste was 
then wetted and rolled into a spiral, and forced down the barrel 
several inches by the ramrod. The piece was then fired, when the 
barrel was found swelled a little beyond the wad, which was probably 
carried forward a few inches before the bullet wedged upon it." So 
far as the extract goes (for we have not the entire report) no mention 
is made of a barrel actually bursting ; but bulging occurs In some 
cases and not in others, and wet sand appears to be one of the most 
likely substances to procure suoh a result. Probably, however, the 
difference between bursting and bulging would in many instances be 
due to the difference in texture of the metal from which the barrels 
are made.— Ed.] 

(Field, Oct. 23, 1886 ; Vol. 68, p. 609.) 

Sir,— I read the letter of your correspondent F. C. A. with great 
interest, as I have made many experiments to determine whether 
guns could be burst by wads left or placed in the bairel. The con- 
clusion at which I arrived was that a gun of ordina 1 y strength could 
not be £0 burst or injured. 

I hive to-lay repeated rorae of these experiments, using a much 
honey-combed gun of my make, which has had some fix years' hard 
wear ; the barrels 12-bore, 80in. long, and weight S£lb. I find that a 
charge cf 4 gra'ns of E.C. powder and the usual wadding, and ljoz. 
of shot, will usually put the shot clear of the barrels, but that the 
powder wads remain at or behind the choke in the barrel. Tie shot 
is thrown about twenty yards, but has not force to penetrate a sheet 
of bro*n paper at seventeen yards. Soholtze powder gives like 
results. A charge of bis ok powder of equal bulk will throw the shot 
and wads clear, penetrating one sheet of brown paper at seventeen 
yards, and making a good pattern at forty yards if the proper eleva- 
tion be given to the gun ; 3 grains, by measure, of black, throws the 
shot clear, but not. in every instance, the powder wads ; 2 grains by 
measure give results akin to 4 grains by measure of Schultze or E.C. 
powders.* 

When the wads were left in the barrel I fired a full-charged 
cartridge, loaded with E.G. or Schultze, and lfcoz. of shot, and in 
every case the wads were blown out without the barrel being burst 
or in any way injured. 

I also tried placing tightly- fitting felt and other wads in various 
parts of the barrel, putting as many as four altogether, tightly 
jammed at the choke. Also several wads, a few inches being left 
between them ; but I could not injure the barrel by any of these 
methods. 

Sometimes the 4grs. of E.C. would not move the charge of shot, 
even so far as the choke ; and, in one instance, with only 2grs. of 

* We conclude that "8 grains by measure " of black powder represents 
a quantity equal in bulk to 3 grains of E.C. or Schultze. If so, the actual 
weight would of course be about 6 grains, the specific gravity of black 
being about double that of the nitro-compounds,— Ed. 



E.C, the wads were a little upheaved, and the turned over end of the 
cartridge uncurled a little to allow the gas to pais, but the charge of 
shot had not stirred. I tried l£drs. of black powder and los. of 
shot in the barrel in which 4gra. of E.C. had left the wads and charge 
of shot, and the barrels wera effectually cleared, but not in the least 
injured. I tried again, under similar circumstances, with 42grs. of 
E.C. powder and l£oz. of shot, and the barrel burst at 14in. from the 
breech, the charge of shot in this case being loose between wade 
at 12in. from the Dreech, and tin. from the muzzle. 

I trie! the remaining barrel with a charge of shot, l£oz., placed 
between two wads, about lin. in front of the chamber } and fired 
42prs. of E.C. and l&oz. of shot from ic, but this did not in the least 
injure the barrel of action— which proves that even a well worn 
barrel, however light, if sound, of good English metal and properly 
constructed, will stand an enormous 6 train, and be safe with any 
sporting charge. 

I repeated this last experiment, putting the charge of shot between 
wads at 9in. and 7in. from the breech respectively. The barrel burst 
at lOin. from the breech. This pair of barrels I have sent to your 
office for inspection. 

I am afraid I have not been able to assitt F. C. A. to a correct 
conclusion. If I can prevent him from arriving at a wrong one I 
shall be pleased, for 1 am convinced that no barrel should burst 
because a wad obstructs the bore. I am also certain that no one 
could fire so small a charge as 4grs. without being aware of it. When 
the oharge of shot is left in the barrel there is no smoke from the 
muzzle, no report, and no recoil. It is, therefore, almost impossible 
that this could have happened three times, or even once, to F. C. A. 
without his being aware of it. 

The metal lining in cartridge cases supports the wad, and with a 
small oharge, such as 4grs., the ramming in of the wad would not 
show the deficiency to the loader, and with some machinea it is Quite 
possible for individual cases to escape without any powder. This 
want of uniformity will always constitute a danger to the users of 
these cartridges. w w g ekkkkr# 

Birmingham, Oct. 20, 1886. 



(Field, Oct. 80, 1886 j Vol. 68, p. 653.) 

Sib, — I regret not being able to complete these experiments in 
time for your last week's issue, as they appear to me, taken with 
those by Mr. Greener, to fully corroborate the opinions expressed by 
yourself and F. C. A. as to the cause of guns bursting. 

I inclose a table of sixteen shots, with their charges and result*, 
fired by myself in the presence of another person. All the charges 
were carefully weighed and load with Field loading, the wads be ng 
only pressed down to the same distanoe at that allowed by a 42gr. 
charge of E.C. In every instance it will be noted the whole charge 
was thrown well forward into the barrel, leaving the cartridge case 
entirely, and, when not projected beyond the muzzle, there was in- 
variably a slight escape of gas observed at the breech joint, with but 
little report or no'sa. The barrels used were best Damascus, cylinder 
bored, of which one tube had been shortened nine inches through a 
buret some months ago. They were rather light forward, but in very 
sound condit : on. The first twelve experimental shots were fired from 
the left or full-length tarrel, the remainder as described. Though 
there was no choke to obstruct passage, the Field, thick felt, and 
card wads used between powder and shot (the former 11& size) form a 
very stiff obstruction in the barrel. 

The barrels may be seen here at any time, or I shall be pleased to 
forward them to view at your office. Evidently something more than 
wais must obsruot to always burst barrels. 

85, Edgware-road, Oct. 27, 1886. Fbbdmick Bkesley. 

Besults of twelve experimental shots fired by F. Beesloy, using the 
undermentioned charges of E.C. powder, thus: one 111 Field wad, 
one g thick felt, one thin card; l&oz. No. 6 shot; thick card over, 
and well turned down ; barrels 12-bore cylinder ; and four further 
shots, with obstructions in barrels as below : 



No. of 
Shot. 



Charge of 
E.C. in 
grains. 



Besults. 



3 wads Hin. from breech ; shot wad- 8in. from muzzle ; 

all shot loose in between. 
3 wads 15in. from breech ; shot all clean out of barrel. 
3 wads lOin. from breech; shot wad lOitt. Trom muzzle; 

shot in between. 
Swada 21in. from breech; shot wad 5m. from muzzle; 

shot in between. 
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No. of 
Shot. 


Charge of 
E.G. in 
grains. 


5 


3 


6 


3 


7 


4 


8 


4 


9 


6 


10 


6 


11 


8 


12 


8 



Besults. 



3 wads lOin. from breech ; shot wad 9}in. from muzzle; 

■hot in between. 
Whole charge and all wad* want clean out of barrel. 
3 wads stopped 7in. from muzzls, shot going clean out. 
3 mads stopped 18in. from breech ; shot wad 4in. from 

muzile; shot between. 
3 wads stopped 5in. axd 7in- from breech; shot went 

clean out of barrels. 
Whole charge went clear ont of barrel. 
Do, do. do. 

Do. do. do. 

13. With 3 powder wads jammed Sin. from muzzle, a full charged E.C. 
cartridge oleared barrel entirely, without the least sign of injury. Left 
barrel. 

14. With felt and thin card Sin. from muzzle, space of Sin., then Field 
wad jammed, and 6in., the fully-charged cartridge cleared the barrel as 
above without injury. Lett barrel. 

15. After firing 2gr.. shot wad stuck at Sin. from muzzle ; felt and field at 
9m. from muzzle; snot loose in 4in. space between; with full charge, 
barrel burst. Left barrel. 

16. Other barrel treated the same as preceding shot, burst when fired 
with full charge at 14in. from breech, where the barrel is pretty stout. 
Bight barrel. 



(Field, Nov. 6, 1886 ; Vol. 68, p. 660.) 

* Bib,— As several theories have been quoted to account for the 
bunting of barrels by E.G. and Schultze powder*, for my own satis- 
faction I have been trying a few experiments, the result of which i 
beg to transmit you, and as none of your former correspondents have 
given any record of the flight of the shot or the recoil (with the 
several charges), perhaps this may be interesting to some of your 
readers. A gentleman suggests that a portion of the powder 
being left unexploded until reaching a distance up the barrel may be 
the cause of fracture. I have given this theory a severe trial, without 
any detriment to the barrel. My experiments have been tried with 
one of my light 12-bore guns (weight of barrels 21b. 15oz., 26in. long). 
All shots were tired from the shoulder, so as to make the condition as 
nearly as possible like the bursting of the guns of your corres- 
pondent. The target was at 40 yards, and the right barrel (cylinder) 
ured. 

Experiment No. 1, four rounds, with 42grs. of Schultze.— 21grs. 
were place i in cases with no projecting lining ; 11| Field wad, tilted 
at an angle of about 45° ; usual pressure ; then the other 21grs. with 
11$ felt and usual pressure ; l|oz. shot and card ; the case coiled. I 
noticed brilliant sparks at the muzzle, slisrbt reco'l, low report, more 
smoke than usual, and a few pellets weakly struck the bottom of the 
target. The four shots gave simi'ar results. 

Experiment No. 2, four rounds, with 42grs.— 21grs. with thin black 
card and usual pressure; thea 21grs., llf Field wad. and usual 
prepare ; llf felt, Uoz. of shot and card ; case coiled. More recoil, 
louder leport, and smoky ; a few pel'ets weakly struck the target at 
the bottom. The four shots gave similar results 

Experiment No. 8, three rounds, with 42grs.— 21grs. in case, usual 
pressure, without wad ; felt and Field wad placed in the barrel 12in. 
From the breech ; lioz. shot and wad on the top ; then 21grs. , gently 
rammed next to Field wad. Much louder report, smoky, low recoil, 
and a few pellets scattered over 3ft. target, weak. The three shots 
gave similar results. 

Experiment No. 4, three rounds, with 42grs.— This experiment was 
the same as in No* 3, with the exception that 14grs. were loose in the 
bottom of the case and 28grs. gently rammed next to the Field wad. 
Besults similar to the preceding experiment. The gun apparently 
hung fire in each instance. 

In the foregoing trials my object in dividing the powder with tilted 
wad was for the second division of powder to ignite at a thin part of 
the barrel ; but it gave no ill results. I then divided the powder by 
a thin black wad, which allowed the second portion to ignite ; but 
evidently it was not sufficiently consumed to give increased force to 
the shot. From this, I conclude, that if any portion of the charge 
got caked, it would not injure the barrel by exploding in the weakest 
part; for unless the whole charge of powder is exploded in the cafe, 
it does not develop sufficient force either to burst a barrel, or drive 
the shot with the necessary velocity. The next series gave the 
following results : 

Experiment No. 5, First (hot.— Felt and Field wad, placed 9In. 
from the breech; shot wad Sin. from the muzzle, with l&oz. shot 
loose between. A cartridge (loaded with 43grs. and 1 Joz. shot, Field 
and felt wads) being fired, produced heavy recoil, loud report, and 
rcattered pattern on 3ft. target. 

Second shot.— Wads and shot in same position in barrel j cartridge 



loaded as before. Heavy recoil, loud report, and barrel bulged lOin. 
from breech (under side). 

Third shot. — Same loading as above ; same barrel. Heavy recoil, 
loud, ringing report, and barrel burst 16}in. from breech (underside), 
or 6|in. beyond the bulge. 

From tbe above, ana other experiments, I have no doubt in my 
own mind that the cause of the accident to your correspondent's guns 
was deficiently-loaded cartridges. Had cases been used without the 
inside liniDg, which for its a shoulder on which the wads lodge (and 
hand-leaded), it would be almost an impossibility for one cartridge 
dangerously deficient of powder to piss the loader's hands without 
detection. Tin only thing I cannot understand is, that the gentle- 
man did not notice that there was no report or smoke from his 
previous discharge. 

I send you the barrels I have been experimenting with. 

Birmingham, Nov. 3, 1886. Lincoln Jeffeies. 



(Field, Deo. 26, 1886; Vol. 68, p. 919.) 

Some weeks ago we published a number of letters from correspondents 
relative to the bulging or bursting of gunbarrels, and the probable 
effect of wads and shot being left in the gun when imparfectly loaded 
cartridges are used. It may possibly be remembered that one 
gentleman, who had had three barrels injured by bursts or bulges, 
found, on opening a large number of the cartridges which he was 
using, that some among them contained only a tenth of the ordinary 
charge of powder, or even less. Ihey had been loaded by a machine 
which was not in proper working order, and which had dropped into 
some of the cases too little powder for use, but quite enough for 
mischief. The owner of the guns (F.C.A.) fired some cartridges 
containing a similar quantity of powder (4grs.), and found that it 
sufficed to drive the shot charge and wads to just that part of the 
bairel where the other guns had been burst or bulged. The inference 
was obvious ; and Mr. Greener, in the following week, gave it a 
practical application by trying various experiments, which showed 
(Field, Oct. 23, 1886) that when the obstruction consisted of wada 
alone, it was readily removed by the charge which followed, without 
damaging the gun ; also that, when both wads and shot were left in 
the barrel, they were driven ont when followed by only a light charge 
(lidre. and los.). but that the full charge (3drs. and l|oz.) caused 
the obstructed barrel to burst. It may be inferred, therefore, 
that the small charge of powder pushed on the shot so slowly 
that the gradually compressing column of air was able to impart 
sufficient motion to the obstructing mass to prevent damage being 
done : but that the velocity produced by the full 3drs. did not allow 
time for the stationary charge to be pushed out of the way, while the 
pellets would be jammed together by the force behind:, until the 
smash came. Besides Mr. Greener's experiments, others were 
carried out by Mr. F. Beesley and Mr. Lincoln Jeffries [and here 
published in the two preceding pjgesj, and these likewise showed 
conditions under which guns would or would not burst ; so that a good 
deal of practical information was thus laid before our readers. 

Subsequently we requested Mr. Griffith to carry out some experi- 
ments in his crusher-gauge apparatus, with the view of ascertaining, 
if possible, what amount of pressure was developed by the first charge 
of shot and wads being left stationary in the barrel, and thus ob- 
structing the passage of the second charge. One of the results of 
the S3 experiments will be seen by the following illustration, which 





represents the effect produced on a solid steel barrel, about 4in. from 
the muzzle. In a previous impression (see page 297), we gave a repre- 
sentation of the breech end of this barrel, where the steel is an 
inch in thickness ; but after going about 6in. beyond the end of tbe 
chamber the thickness of the barrel is reduced, and it tapers off to 
about a quarter of an inch at the muzzle. At the point where the 
bulge occurred the steel is ^ of an inch thick, as shown in this illus- 
tration. A charge of No. 6 shot (l&oz.) had been placed between 
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wads about 2ft. from the breech, and, on a similar oharge being fired 
with 3drs. of powder, a bulge of about an inch and a half in length 
was produced. Mr. Griffith writes: " The obstruction lay at 6in. 
from the muzzle ; the bulge commences at 5in. } and has a centre at 
4£in. So the obstruction began to move, by pressure of compressed 
air, when the charge started, and was caught up by the advancing 
charge at about 4in. from the muzzle. The intervening air, being so 
compressed, the walls of the barrel gave way. It is a singularly 
striking instance of the value of the contained air in the barrel. 

It will not appear very surprising, when a steel barrel of such 
thickness is bulged in this manner, that ordinary gunbarrels should 
succumb under a similar strain. We have seen some burst barrels in 
which the metal had been bo much cut away that it was only about a 
tenth of the thickness of this steel barrel. What was the actual 
pressure at the bulge could not be ascertained, as the three crusher- 
gauges were far from the point of collision. 

Mr Griffith tried similar obstructions at various distances from the 
breech; but the steel being thicker at those points, no visible effect 
was produced ; while the strain was so local that no very material 
variation was produced upon the crusher-gauges, although the nearer 
to them the obstruction was placed, the greater was the pressure 
on the third plug, and in a less degree upon the second, except in 
the last instance, at 6in., when, the obstruction being over the third 
plug, there was a slight diminution at the third and an increase on 
the second, as will be seen by the records here given. The illus- 
tration showing the crusher-gauge apparatus will be seen at page 29 ; 
but we may here state that the first plug is lin. fiom the breech, the 
second 2$in., and the third 6in. The obstruction in the barrel con- 
sisted of a tight Field wad, thick felt and card wad, then l&os. of 
No. 6 shot, with a card wad over the shot, as in the ordinary loading; 
and it was so placed that the Field wad was at the specified distance 
from the breech. The following were the pressures per pquare inch 
at the three plugs when the barrel was clear, and when it was 
obstructed : 

First Plug, Second Plug. Third Plug, 
lb. lb. lb. 

Without any obstruction 1835 1907 1058 

Obstruction 24in. from breech 1820 1907 1076 

18in. „ „ ... 1832 1900 11H 

„ 12in. „ „ ... 1805 1918 1132 

„ 9in. , 1826 1930 1147 

7in. „ „ ... 1835 1977 1290 

„ 6in. „ „ ... 1850 2030 1266 

[The # actual pressures were probably much higher, as explained in 
the articles on crusher-gauge experiments, pages 30 and 32. J 

The above numbers were aU of them averages of several shots. 
Mr. Griffith adds : "I quite think, with a near obstruction, that 
this and the charge begin to move together, and increase the pressure 
but a little— only forming, in fact, an extra heavy charge, and the 
small space between acting to reduce pressure, if anything. But 
when some distance intervenes, allowing the charge to acquire some 
velocity, it bursts the gun by suddenly compressing the air bf tween 
the advancing charge and the obstruction— this, of course, beiog an 
obstruction which forms an air-tight plug in the barrel ; and for any 
bursting arising from a slight obstacle in the barrel not air-tight, we 
roust look to the check on free delivery of gas and the pressure set up 
thereby, on the hydraulic ram principle." The velocity of the shot, 
so close to the breech, would necessarily be very much lower than 
when it has nearly reached the muzzle, and the strain would doubt- 
less be vastly increased by the additional speed. It would be a 
matter of considerable interest if a crusher-gauge could be fitted near 
the muzzle, so as to obtain a record of the strain at that point. 

G-— T. 

FURTHER EXPERIMENTS WITH OBSTRUCTIONS 
IN GTJNBARREL8. 

(Field, April 6, 1889 ; Vol. 73, p. 466.) 

A number of letters have appeared in our columns with reference to 
guns having burst under circumstances which, if correctly stated, are 
certainly very myiterious ; and we have tried a few experiments with 
the view of endeavouring to solve the mystery. We did not, for our 
own part, imagine that the accidental presence of a wad would be 
likely to have caused the mischief ; the experiments carried out by 
Mr- Greener, Mr. Beesley, and Mr. Lincoln Jeffries (as reported in 
the numbers of the Field for Oct. 23, Oct. 30, and Nov. 6, 1886) were 
far too clear and explicit to admit of our entertaining any dcubtupou 
that point. But we thought it desirable to try one or two experi- 
ments which were not included among those above alluded to, ana we 
now have to report the result. 

We commenced with obstructing the end of the barrel with wads, 
foT the purpose of ascertaining, in the first place, whether the gun, 



(which was a stub twist of about the ordinary strength) would pass 
through this ordeal satisfactorily ; for, unless it did bo, it would be 
valueless as a test of what we believed would produce a much greater 
strain. The cartridges used were loaded with 3 drams C. & H. No. 4 
powder, and lioz. No. 6 shot, with the usual wads. 

To commence with, a tight-fitting felt wad was placed in the barrel 
at its weakest part (i.e. about six inches from the muzzle) ; a charge 
was then fired, and the wad was blown out without doing the slightest 
injury. The trial proceeded by gradually increasing the number of 
wads, and blowing them out in the same way. Eventually there were 
B3ven wads (four felt and three cloth) tightly jammed in the barrel, 
and these also were blown out without injury to the gun. 

Pieces of the paper cylinder of 12-bore cartridge cases were next 
thrust up the carrel to various distances from the breech end ; but, 
when the gun was fired, they likewise' were invariably driven out 
without doing the slightest damage. The paper of a 16-bore cartridge 
case (the largest that would go in) was then driven into the muzzle, 
and the brass base cut off ; this was also blown out without affecting 
the barrel. 

Finally, the muzzle of the gun was dipped into some soft garden 
mould, which stopped up the bores for a length of 1J inches. This 
mould was so loose that the mere weight of an ordinary wooden 
cleaning rod was sufficient to push the earth out of the left barrel. 
The right barrel, however, was fired with the mould in situ, and the 
result was that the forward pait of the barrel became a total wreck — 
one niece, nearly three inches long, and about half the circumference 
of the carrel, being blown right away, and the extreme muzzle split 
open. The main portion of the burst extended from l&in. to 4jin* 
from the muzzle. 

In this case the mould apparently acted in the same way as the 
sand tamping used by miners when blasting rock, i.e., it would 
tighten itself by the sudden pressure put upon it. The air im- 
prisoned between the front wad and the tamping would increase in 
pressure as the charge advanced, until the barrel or the tamping gave 
way. 

Now, the conclusions which we draw from these experiments are, 
that there is no probability of a gunbarrel of ordinary strength — or, 
indeed, anything which deserves to be called a gunbarrel— being 
burst from a wad being left behind, or by the paper base or " cork 
of the cartridge case being, through any defect, driven up the barrel. 

AIbo, there appears to be little or no probability of the paper 
cylinder of the cartridge case causing danger if it become separated 
from the brass end. At all events, in every instance ul onr experi- 
ments in which a paper cylinder was thrust into the barrel, the wad 
in front of the shot swept away the obstruction. Neither the wads 
nor the paper cylinder eeem to take any " grip " on the walls of the 
barrel. But when the obstruction consists of some loose substance 
which becomes irrpacted by the sudden application of force, then a 
burst or bulge ensues. 

The experiments of Me ere. Greener, Beesley, and Jeffries all 
showed burst barrels with shot between the wads ; and Mr. Griffith 
showed that, ucd<r similar conditions, a tt*el barrel was bulged 
though more than a quarter of an inch in thickness. Our own 
experiments go to show that, while a succession of seven wads, nearly 
two inohes in length, were driven out as a single cork would be, a 
mass of soft earth of le&3 dimensions was not expelled, but it was 
doubtless squeezed together and consolidated, and at the same time 
wou*d cling tightly to the barre 1 . Probably the same thing would 
happen with moist snow ; unfortunately none of this was available, 
or we would have tried the experiment ; but, certainly many instances 
have been repotted of bursts being caused by snow, although we have 
had no opportunity of investigating them. 

This week a correspondent has sent us a sealing-wax impression of 
the muzzle of a gun, which had been bulged through a jag covered 
with oiled tow being left in the barrel. Here the tow around the 
metal jag doubtless became impacted owing to the pressure produced 
by the advancing bullet, and a bulge was the result. 

Several years ago, the late Mr. Walsh inadvertently fired a gun 
before removing a wooden stopper several inches in length, which he 
had placed in the muzzle ; but here the material was incompressible, 
and, as it had no hold on the barrel, there was nothing but its weight 
to overcome, and it was blown out without damage. 

It may be said, however, that none of these experiments clear up 
the mystery around the particular instances of bursting which have 
led to the discussion. But the more completely the imaginary causes 
of such accidents are exhausted, the stronger become the grounds 
for assuming that a well-known and effectual means of bursting was 
in operation although the owner of the gun was wholly unaware of 

Not long ago we saw the broken end of a pair of barrels where 
there were signs of soil remaining as obviously as in the gun we burst 
this week, and yet the owner had no idea that he had touched the 
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muzzle against tbe ground. In another instance, we had a strong 
impression that there was earthy matter, bnt several months bad 
elapsed since the accident occurred, and in the absence of a microscope 
it oould not be determined with certainty whether it was mould or 
not. In another instance, that we were told of. the owner of the gnn 
was very positive that his gnn had never touched the ground, until 
the marks of the barrels were shown to him. 

It is very possible, when the mind is concentrated on something 
else, that the shooter may, in dropping the barrels for reloading 
(especially if he be a little man with full-length barrels), or in getting 
over a bank, or jumping across a ditch, inadvertently let the muzzle 
come into contact with the g soil, and yet be perfectly convinced that 
he never has done so. This has happened again and again, and will 
doubtless be repeated again and again ; and it seems to us that such 
inadvertence is far more likely to be the cause of the accidents in 
question than any of the suggestions which will not stand the test of 
experiment. P.— T. 

(Field, April 13, 1889 ; Vol. 73, p. 503.) 

Sis,— I was most pleased to see your last article on obstr actions 
in gunbarrels. I am sure there will be many who will read it with 
more than common interest. You seem to have experimented with 
wads in such a way that there ought to be no doubt for the future of 
the impossibility of their doing the damage to gans which is now 
being discussed. 

I suppose it is useless my stating again how certain I am the muzzle 
of my gun went nowhere near the ground, comparatively. All who 
have read your article, and also the letters of your correspondent Mr. 
F. Beesley, will say I am, and must be, mistaken, I shall certainly 
start next season with a much less fear of a similar accident recurring 
to me. 

I may mention the day that my gun bunt was rather wet. I should 
like very much to know if a wad remaining in the barrel, and becoming 
damp, would be blown out of the barrel by the next discharge as easily 
as a perfectly dry one ? I should think it would be more likely to 
stick. I do not, however, myself think that much, if any, wet could 
have got down my barrels, as there was so short a time between the 
shots. I must say I am inclined to believe a wet wad would be much 
less likely to be blown out of a barrel, without doing damage, than a 
dry one. 

I must thank you for having taken up this subject, and for having 
experimented, in the way you have done. The result, I feel sure, 
many men would not have credited, unlets backed up by such 
authority as yours. P. H. R. 

[We soaked five felt wads in water, and placed them in the weakest 
part of the left barrel of the gun, the right barrel of which was burst 
by the earth being put into it as described in our article of last week. 
On firing an ordinary cartridge, the five wet wads were driven out 
without doing the slightest injury to the barrel. We can readily 
understand our correspondent's belief that he did not touch tbe 
ground, because we have known other instances in which the con- 
viction has been equally as strong. Nevertheless, as far as we can 
judge from circumstantial evidence, we cannot but think that, when 



he killed a bird with his first barrel, and reloaded before another bird 
came up, his attention may have been diverted for the moment, and, 
the ground having been unconsciously touched with the end of the 
barrels, some earth sot into the muzzle of each ; and then, on firing a 
right and left, both barrels were burst. Last week, when we touched 
the groundg the earth got into both barrels, aud if we had fired two 
cartridges instead of one, we hare no doubt the result would have 
been to leave the gun in just the same condition as that of our 
correspondent. — EdTj 



NICKEL STEEL FOB MAKING GUNBAEEELS 

(Field, June 1, 1889 ; Vol. 73, p. 7&4.) 

A highly interesting paper on Alloys of Nickel and Steel wai 
recently read before the Iron and Steel Institute by Mr. James Riley 
of Glasgow, and we propose to draw attention to a few facts which 
were brought to light during the reading of the paper, and the 
discussion which followed. 

Ordinary mild steel, such as is used for gunbarrels, would bear a 
strain of about 30 tons per square inch ; but the elastic limit of such 
metal would be closely approached by a strain of only 15 tons. We 
need scarcely remind our readers that a strain well within the elastic 
limit of a metal may be applied an indefinite number of times without 
injury, because, when the stra'n is relieved, the metal will resume 
its original form ; bnt, if this limit i* exceeded, permanent set com- 
mences, and ultimate failure is inevitable. Hence it will be obvious 



that a high elastic limit is a very desirable quality for a metal which 
is to be used for the construction of guns. 

Let us now see what effect a smUl admixture of nickel has upon 
steel in raising its elastic limit and breaking strength. Mr. Riley 
took a mild steel, containing 0*22 per cent, of carbon, and alloyed it 
with 47 per cent, of nickel, with the result that the elastic limit, 
which had been 16 tons, was raised up to 28 tons, and the breaking 
strength was increased from 30 to 40'6 toos. More extraordinary 
still, this great accession of strength was obtained without impairing 
the elongation or contraction of area to any noticeable extent. 
When, in addition to the above, we state that nickel steel is harder, 
will take a finer polish, and is not so corrodible as ordinary steel, it 
will be seen that it is a very voidable metal indeed. 

In opening the discussion, Mr. J. F. Hall, the manager of Jes3op f s 
works at Sheffield, stated that it wa? with mixed feelings b.9 rose to 
speak on the subject before the meeting. When he firit saw the title 
of the paper on the programme he was taken all aback, but it was 
evident that Mr. Riley had been pursuing a parallel line of investiga- 




tion to that in which he had himself been engaged for some time past. 
Mr. Hall said he had made some thousands of experiments, but he 
certainly should have said nothing about them yet bad not his hand 
been forced, as he did not consider the matter had been thoroughly 
thrashed out. He had, however, made nickel steel into gunbarrels, 
and had, amongst others, presented a 12-bore donble-birrel fowling 
piece to the chairman of hu company. The weapon had been made 
by Messrs. Holland and Ho' land, who had previously tested to 
destruction a bairel of the same kind. A n amber of tests were made 
with the nickel steel barrel, which ultimately Rave way when 15drs. 
of powder and 3Joz. of shot were nsed, with double wadding. The 
maker of the gun said that he never could have imagined the material 
would have stood such a test. 

The illustration given above represents the breech-end of the 
nickel steel gunbarrel alluded to, which was tested to destruction ; 
and the way in which the ribbons of metal have curled up, without 
breaking, is ample proof of the very high quality of the metal 
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employed. It was a 12-bore barrel, bat has been reduced to half -scale 
in the woodcut. 

Mr. Hall said that he had made nickel steel possessing a tensile 
strength of 97 tons, and over 7 per cent, elongation. That was the 
highest he had been able to get, but he thought it ought to content 
everyone. 

EXPANSION AND CHOKE OF GrUNBASRELS. 

(Field, Sept. 3, 1892 ; Vol. 80, p. 871.) 

We were recently testing at the target a 12-bore single gun, the 
barrel of which was very light forward, and the metal was not 
thickened up towards the muzzle, as is usually the case with shot 
barrels. The bore was practically cylindrical. We were using 42grs. 
of nitro powder and lfoz. of No. 6 shot, yet the pattern did not 
average 100 pellets in the 30in. circle at 40 yards. It occurred to us 
that probably the shape of the exterior of the barrel had something 
to do with the inferior shooting ; and a ferrule of metal was there- 
fore slipped over the muzzle, and soldered thereon. Upon again 
trying the gun at the target, it was found that the thickening of the 
metal at the muzzle, by means of the ferrule, had increased the 
pattern from less than 100 to an average of about 130 pellets. 

The cause of this great increase of the pattern was due to the wave 
of expansion (as it travelled up the barrel) being suddenly checked by 
the increased thickness of metal at the muzzle— thus converting for 
the instant a cylinder barrel into a slight choke. 

The next thing to do was to ascertain to what extent expansion 
took place in an ordinary cylinder barrel during the passage of the 
charge. For this purpo e, delicate gauges were fitted to the muzzle, 
and also to the thinnest pirt of the barrel— situated 6in. from the 
muzzle. Upon firing the gun with the usual charge, it was found 
that the extreme muzzle only expanded '003 of an inch, whe eai the 
thinner metal, 6in. from the muzzle, expanded '012 ; co that, during 
the passage of the charge, the barrel was converted from a cylinder 
to a slight choke having '009 of an inch contraction — the difference 
between the two amounts of expans'on ; hence the closer pattern. 

The fact that a cylindrically-lo:ed tarrel becomes a slight choke 
while it is subjected to internal pressure recalls many memories of 
the past in connection with boring barrels for shooting, and throws 
light on some of the dodges resorted to by the old time rule-of-thumb 
barrel borers. 

Many sportsmen will doubtless be surprised to learn that their 
cylinder barrels are actually chokes when iu us3 ; and that the shape 
of the exterior of a gunbirrel has an important influence on its 
shooting qualities. P. 



AN EXTRAORDINARY 12-BORE GUN, 

(Field, Dec. 12, 1891 5 Vol. 78, p. 894.) 

It is not often that one has an opportunity of examining and experi- 
menting with a gun of a length that was used by our great-great- 
grandfathers, but fitted with all modern improvements ; and, heaiing 
that Mr. Charles Lancaster had been building a 12-bore breechloader 
of very extraordinary dimensions, for a gentleman living in South 
America, we requested to be allowed to give the gun a trial, in order 
that we might compare notes with the results obtained by short 
barrels, of which we had published lenqthy particulars. 

The oarrels of this gun (which is intended for duck shooting) are a 
fraction over 45 inches in length, chambered to receive an ordinary 
12-bore cartridge, taking from 3drs. to 3rdrs. of powder and lloz. or 
ljoz. of shot. The weight of the gun is 81b. lOoz. ; so that, while the 
length of the barrels is 50 per cent, greater than is ordinarily used 
nowadays, the weight of the weapon is about 23% higher than 
that of a 71b. gun. Both the barrels are moderately choked, and give 
a pattern of about 190 pellets of No. 6 in a 30in. circle. 

At the early part or the ceutury, Colonel Hawker (who looked 
upon 30in. barrels as very short) said that " a short gun, at a short 
distance, will kill as well as a long one, yet the latter will give you a 
nore accurate aim, and considerably lessens recoil." The fact that 
this gun gives comparatively little recoil is beyond question. It is 
remarkably easy on the shoulder; and can be handled with muoh 
more facility than one would expect from its great length. The 
diminution of recoil 1b, of course, in some measure due to the 
increased weight of the gun • bat that is not the sole cause of the 
difference, as will be explained further on. 

As the gun is to be sent to South America with 2001b. of E.C. 
powder and 1001b. of Schultze, we gave it a trial with these two 
nitro powders, in charges of 42grs. and 45grs., the shot charge being 
throughout ljoz. of No. 6. We likewise tried 3drs. and 31drs. 
charges of C. & H. No. 2 and No. 6, in order to compare the effects 



of the fine and coarse grain in the long barrel ; but the owner of the 
gun does not use black powder. Three rounds of each series were 
fired, and the average results in muzzle velocity and recoil were as 
follows : 

Sdrs. S^drs. 

E.C. powler— Muzzle Velocity 1123ffc.sec 1227ft.sec. 

„ Recoil 194 ft. lb 22-9 ft. lb. 

Schultze— Muzzle Velocity 1116ft.sec 1251ftsec. 

„ Recoil iftft.lb 23'S fiM. 

No. 2 Black— Muzzle Velocity 1202ft.se3 lOTftaec. 

„ Rtcoil 28'sft.lb j/'i/r.i*. 

No. 6 Black— Muzzle Velocity 1071 ftseo UUftseo. 

„ Recoil »4'3fUlo 26*6 fk.lb. 

The velocity with the smaller charge of the nitro powders differs 
but little in the 45in. barrel from what was given by the 3Cin. barrel. 
With No. 2 black, however, there is a considerable increase ; but the 
coarse-grain black powder made a much smaller advance than we had 
expected from the long barrel. With the larger charge of powder the 
velocity throughout was considerably greater than it would be with 
3()in. barrels, and tin increase with the nitros was larger than with 
the black powders. The recoil was generally low; but the differences 
will be better seen by comparing the records shown by 3drs. charges 
in the long gun. with others that have been previously published, of 
the same powders and oharge, in a 80in. barrel. In all instances, in 
the following table, the recoil is represented as that of a 71b. gun, 
in order to facilitate comparison. This is effected by calculation as 
regards the 45in. barrels— the amount of recoil varying in inverse 
proportion to tie difference in weight of the two guns ; for the Sftin. 
snd 34in. barrels, the figures given are the same as were published in 
the Field of Aug. 29, 1891. 

E.C. Powdbb (42grs.) : 30in. barrel. 34in. barrel. 45in. barrel. 

Muzzle Velocity ... 1106 ft. see 1120 ft. sec 1128 ft. Bee. 

Rtcoil 26*7 ft. lb 2S'aft.lb 23*9 ft. lb. 

Schdltzx (42gT8.) : 

Muzzle Velocity . . . 1113 ft. sec 1119 ft. sec 1116 ft sec. 

Rtcoil 26-9 ft. lb 25' 1 fU lb 24' '2 ft. lb. 

No. 2 Black (Sdrs.) : 

Muzzle Velocity... 1122 ft sec 1147 ft. sec 1208 ft. sec. 

Recoil 33'* ft. It 33'* ft. lb 35'' ft* lb. 

NO. 6 Black (Sdrs.) : 

Muzzle Velocity... 1051 ft. sec 1094 ft. sec 1071ft.sec. 

Recoil aro ft. lb 27'6 ft. lb 30*0 ft. lb. 

It will be observed that, with E.C, there was a slight increase of 
velocity with each increase of length in barrel, but a decrease in 
recoil. With Schultze there was very little difference in velocity, 
whether the barrel was 30in.. 34in., or 45in. long; but with each 
increase in length the recoil fell off. With No. 2 black there was an 
addition to recoil with the 45in. barrel, but not in proportion to 
the increase of velocity. With No. 6 black, in the long barrel, the 
velocity dropped off a little, and recoil increased. The cause of 
this we cannot satisfactorily account for ; we can only say that it was 
not one isolated occurrence only, but was repeated in three successive 
rounds. The smaller proportion of recoil with the other powders we 
did expect, after the results obtained in various previous experiments ; 
for when the barrel exceeds a certain length (varying more or leas 
with different powders) the decreased pressure of the powder gases 
barely suffices— and in some cases does not suffice— to counterbalance 
the constant amount of friction of the charge in the barrel ; but the 
friction is overcome by the momentum of the shot, which thus to 
some extent drags forward the barrel as it progresses, and thereby 
lessens the recoil. P.— T. 



CURIOUS ACCIDENTAL EXPLOSION OF CARTRIDGE- The 

follow ing'may be of interest to your readers. When ferretting th's 
week I had occasion while standing on a bank to throw a cartridge 
bag to my brother. It fell between 4ft. and 6ft. on to soft grass, 
when one of the cartridges exploded— blowing a hole in the bag. I 
send you the case. Can you account for the explos'on ? It is 
evident that cartridges should be handled more care r ully than one is 
accustomed to do. — R. E. M. Russell (Massbrook, Lahardane, co. 
Mayo, Jan. 11, 1896. [The cartridge case bears evidence of having 
received a sharp blow, the rim being indented upon one edge. The 
concussion would tend to move the anvil laterally, and thus produce 
sufficient friction to explode the cap. We have known instances of 
cartridges exploding with less concussion than the one above alluded 
to appears to have received,— Ed.] 
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THE GUNS OF OTTB ANCESTORS. 

(Field, March 30, 1889 ; Vol. 73, p. 428.) 

A good deal of correspondence has appeared in the Field, from time 
to time, with reference to old-fashioned guns and their shooting 
capabilities— the long shots made with small charges of fine-grained 
powder, the specialities of boring of celebrated gun makers who 
flourished in the early part of the present century, and other matters 
respecting which it was difficult so say how much of the many stories 
told in good faith might be relied on as actual records of fact, and 
how much was dne to the mysterious halo developed from the mists 
of antiquity. Circumstances have lately arisen which afford a means 
of clearing away some of the mists, and placing the facts in distinct 
relief; for several gentlemen who are possessors of ancient guns 
have very kindly placed them at our service, for the purposes of 
inspection and trial. 

The more immediate cause of the trial about to be described was 
the correspondence in which a prominent part was played by Mr. J. 
Wolfe Murray, who forwarded us a 20- bo re gun by Dickson, which 
he used in his boyhood, and which he thus describes : " I Eend you 
my first gun, with which I shot in 1827. My father, Lord Cringletie, a 
Scotch judge, gave it to me. He was one of the best shots of his 
day, and shot with a flint gun all his life. He had the gun converted 
to a detonator ; but the suddenness of the fire startled him, and he 
could not shoot with it. I tried it at 40 yards, a 2ft. circle ; it shot 
hard, not very close, but put pellets well into the bullseye (about 3in.). 
four with one and three with the other. I shot 2drs. fine grain, ana 
Ice. No. 6 soft shot." 

Another correspondent (" 20,000 Shots ") sent us four guns — two 
with flint locks, and two with percussion. One of the flint guns, a 
single barrel, was made by " Segalas, London." We have not been 
able to trace the name of Segalas, but " 20,000 Shots " thinks the 
gun is probably about a century and a half old, and his grounds for 
entertaining this belief are as follows : 

" The reasons that induced me to think it about 150 years old are 
various. Cheek-pieces on the stock, which went out of use in my 
recollection (you have an instance in the Harding single I send you) 
were introduced to fowling-pieces I think about 1770; now this 
Segalas gun is without, and the formation of the stock, the long 
hollows under the comb, induce me to think this gun is antecedent to 
cheeks. Again, the broad and very shallow pan (which is lined with 
gold), the great fall of the hammer, and the filing of the cock, all 
point to the same early period ; further, the single guns of 1780 to 
1800 were mostly much more bell-mouthed than this. There is a 
singular arrangement of the fore-end that I have never before seen, 
but I think this probably was a means resorted to to repair an accident 
to it. Again, the peculiar silver mountings opposite the lock, and 
the thumb-plate denote great age. An old friend of mine (aged 88) 
declares his belief that it is the same gun that belonged to a friend of 
his father's when he was a lad of ten ; it was then supposed to be 
sixty or seventy years old. He pronounces it one of the celebrated 
Spanish barrels. Although with a very short toe and 31in. of barrel, 
this gun mounts and handles quite as well as many modern guns. 
Query, whether our ancestors did not know more about this than 
most people give them credit for ? 

"On the silver thumb-plate is a very fair representation of a 
pointer standing his game, beneath which is the word 'Cave.' 
Whether this was the name of the original owner of the gun, or 
whether it represented the Latin adage cave canem,' I cannot say. 
Perhaps it might be intended to convey the old words of caution, 
' take need.' When I was a boy it was a common thing to run 
three, four, or more dogs together. On one setting his game, the 
keeper invariably called ' To-ho,' following it up with 'take heed' 
— the former to give notice to the other dogs to stop and back ; the 
latter, addressed to the pointing dog, not to ' draw .on ' his game. 
In these days, when partridges are so highly educated in the art of 
taking care of themselves, one has to ( take heed ' in another way, 
for the old course of procedure would put every covey to premature 
flight. I often think how birds used to lie in the strong stubbles 
•fifty or sixty years ago, waiting complacently for the sportsman to 
walk in before the dogs tread them up, and what an easy business it 
then was to shoot them, in spite of the ' click-fizz-bang ' of the old 
flint locks. Doubtless some of our ancestors, who were considered 
cracks in their day, would out but a sorry figure if they could be 
spirited back for a few days' modern bird snooting. Within my 
recollection birds would lie better to dogs at Christmas than they now 
will on the 1st of September. 

" There is certainly a vast difference in the shooting of the present 
day. The whole thing is so completely changed within my memory 
that I feel certain guns thought well of when I was a boy would not 
now be carried by any keen sportsman — 40 yards then being con- 
sidered the extreme limit for a dean kill, anything much beyond 



being looked at with wonder; whereas, before my sight became 
affected, I could, with full-choke gnus, kill as certainly and regularly 
at 60 yards as I had previously Deen able to do at 40 ; in fact, no 
difficulty lay with the choke gun— it was all in the time-allowance 
necessary for the shot to arrive at this distance/ 1 

It seems not improbable that "20,000 Shots" is correct in his 
conclusion that his "curio" is a century and a half old. At all 
events, we went back 149 years in the vain endeavour to find the 
name of Segalas in ancient volumes of London Directories, which 
date as far back as 1740. In the search for Segalas, however, we met 
with better-known names, and we may mention that in the volume 
for 1796 we first found John and Joseph Manton entered among 
the tradesmen of London— Joseph having his shop in Davies-street, 
Berkeley-square, while John had his in Dover-street, Piccadilly. 
But Joe had taken out patents for improvements in guns four years 
before his name appears on the list of London tradesmen. At the 
time these patents were taken out (1792) he was about twenty-six 
years old. Joe and John do not appear to have been on very amicable 
terms. An action, " Manton v. Manton," arose out of Joe's patent 
for an elevated top rib taken out in 1806 ; and the patent was 
invalidated, on the ground that guns made on that principle were in 
existence before the date of the patent. 

To return, however, to the immediate purpose of the present 
article, " 20,000 Shots " likewise sent to us for inspection and trial a 
fine old double flint-lock gun of 16-bore, by Mortimer, of Ludgate- 
hill (a well-known maker mentioned by Colonel Hawker early in the 
century) ; another was a 20-bore double gun by Joe Manton, that had 
originally had flint looks, but had been converted to a detonator ; and 
the fourth was a 16-bore single percussion gun, made for the brother 
of " 20,000 Shots," about sixty-five years ago, by Harding, of 
Blackman-street, Borough, and reputed to be a remarkably good gun 
to kill. 

Among the flint guns Bent for trial was an 11-bore double gun made 
by the late Charles Lancaster, and lent to us by his successor in the 
business. This gun (which was exhibited at the International 
Exhibition, Hyde Park, in 1851) is a fine specimen of workmanship. 
It was made for Sir Richard Sutton, about half a century ago, and used 
in a pigeon match at the Red House, Battersea. When fine-grain 
powder was used with this gun, sufficient was carried through the 
touch -hole by the air from the barrel, to fill the pan ; but when used 
with coarse gram, a separate priming with fine grain had to be given. 

Last but by no means least in interest, were two guns lent by Mr. 
Peter Hawker, grandson of the celebrated Colonel of the same name. 
Both of these guns were made under Colonel Hawker's personal 
superintendence — one by Westley Richards, and the other by Burnett 
of Southampton ; the latter was afterwards re-bored by Charles 
Lancaster. We likewise received from Mr. Hawker a rifle that 
belonged to his grandfather ; but this weapon we did not try. 

As a good deal has been said of late about the boring of guns, 
we had the internal measurement of the barrels of the shot guns 
carefully taken throughout their whole length ; and the results were 
as follows : 

FLINT GUNS. 

Ssoaijls snroLS 11 -Bore (the property of "20,000 Shots ").— Length of 
barrel, 32in. Diameter of bore at breech *736, at 18in. from breech 
'725, then cylindrical for 4in., then relieved to muzzle, where the 
diameter is 744. 

Mortimer double 16-Bobb (the property of "20,000 Shots ").— Length of 
barrels, 30in. Diameter of bore— Eight Barrel; Very nearly cylindrical, 
being '654 at breech, and gradually reduced to '653 at muzzle. Left 
Barrel : '640 at breech and for next 17in. f then gradually relieved to 
muzzle, where it is '652. 

Dotjbli 11-Bore, bt Chablbs Lahcastbb.— Length of barrels, Sim. 
Diameter of bore— Right Barrel : 753 at the breech, decreasing to '751 
at 29in. from the breech, the remaining 21n. being cylindrical with this 
diameter ('751). Left Barrel : *758 at breech, decreasing to '751 at Sin. 
from muzzle, these Sin. being cylindrical with 751 diameter. 

PEBCUSSION GUNS. 

Dioksok double 20-Bobb (the property of Mr. J. Wolfe Murray).— Length 
of barrels, 271 in. Diameter of bore— Right Barrel : '611 at the breech, 
and '610 at half an inch from the breech, then continuing cylindrical 
for 6m. with the last-mentioned diameter, after which it opens out 
slightly, and is '612 at the muzzle. Left Barrel : '614 at the breech 
and '610 at half an inch from the brooch; for the next Sin. it is 
cylindrical with *610 diameter, and then, like the other barrel, opens 
out to '612 at the muzzle. 

HABnnre biholb 16-Bobe (the property of "20,000 Shots").— Length of 
barrel, 27Jin. Diameter of bore, '670 at the breech, gradually dec 



to *664 at 21Jin. from the breech ; and then, in the remaining 6in. f it 
opens out to '671 at the muzzle. No part is a true cylinder. 
Job Mantoh double 20-Bobb. converted from flint to percussion (the 
property of "20,000 Shots lf ).— Length of barrels. Slin. Diameter of 
bore— Might Barrel: -600 at the breech, diminishing to '599 at lOin. 
the last- 



Right Barrel: *600 at the breech, fl<iw<w<«>*W to 
from the breech, and then continuing cylindrical with 
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mentioned diameter for the next 18m. ; in the remaining 3in. it opens 
out from *599 to *607, which is the diameter at the muzzle. Left 
Barrel .- -601 at the breech, and '600 at 9in. from the breech ; then 
cylindrical for 13in. with last-mentioned diameter ; and in the remaining 
9in. it opens ont from '600 to -607. 

Westlky Richards double 12- Bore (the property of Mr. Peter Hawker).— 
Length of barrels, 31in. Diameter of bore — Right Barrel: '714 at 
breech, diminishing to '707 at 26in. from breech, and then relieved to 
the muzzle, where it is '720. Left Barrel : *712 at breech, reduced to 
'706 at 26in. from breech, and then relieved to the muzzle, where it is 
'720. There is no part cylindrical in either barrel. 

Burnett double 12-Bore (the property of Mr. Peter Hawker).— Length of 
barrels, 33in. They were re-bored by Charles Lancaster, and their 
diameters are as follows— flight Barrel : '725 at breech, diminishing to 
'723 at 24in. from breech, then cylindrical for 6in., and afterwards 
relieved to the muzzle, where it is '730. Left Barrel : '725 at breech, 
and reduced to '723 at 27in. from breech, next Sin. cylindrical, and then 
relieved to muzzle, where it is *727. 

Before carrying out the general trial, we made a great many 
preliminary experiments, with different charges, variations in grain 
of powder, differences in wads, Ac, in order to see what would 
produce the best results. Mr. Wolfe Murray told us that he had 
been in the habit of using 2drs. of fine grain powder, which, from the 
sample sent to us. appeared to be No. I. 

" 20,000 Shots informed us that he and his brother had been in 
the habit of using 2drs. or 2$drs. of C. & H. Treble Seal fine-grain 
powder, with l&oz. to l£oz. of shot. From Messrs Curtis and Harvey 
we learnt that this powder corresponded with the No. I Treble 
Strong of the present day, but that when it bore the old designation, 
about half a century ago, it was packed in paper packets, which 
eventually gave way to the tin canisters now universally adopted. 

The Charles Lancaster flint gun had been shot with " Lancaster's 
special grain " a coarse powder, about No. 5 in grain, and requiring 
a separate priming of finer grain powder to ignite it. This we tried, 
as well as some modern powders, such as " oasket grain ; " but we 
could not find that anything suited the old guns better than No. I. 
Some other grain might put a few more pellets on the target, with a 
little less penetration, or vice versa ; and so with increased charges 
of powder — the extra quantity scattered the shot, and spoilt the 
pattern, though a little extra force was shown. Eventually, there- 
fore, we came to the determination to adopt the same powder 
(No. I T. S.) for all the guns, 2drs. being used with ljoz. of 
No. 6 shot, irrespective of size of bore ; and this had one advantage, at 
all events, viz., of not producing confusion by variations in the charges. 
When loading the flint guns, 2drs., and as much over as would fill the 
pan, was used, because the powder that passed through the touch-hol • 
to aot as priming did nothing towards the propulsion of the shot. 

As to wadding, we tried various kinds, both ancient and modern. 
It may, of course, be said that many felt and other wads now in use 
had never been seen by our ancestors ; but that was no reason why 
the old guns should be debarred from using them if they gave any 
Advantage, especially when put in comparison with modern guns that 
have this advantage. " 20,000 Shots " told us that he doubted 
whether anything would suit his guns better than brown paper, and 
it was tried accordingly. But punched wads are not so recent in 
their origin as many people imagine ; and this will be made obvious 
on reading the following extract from " The Art of Shooting Flying," 
a book written about a century and a quarter ago, by T. Page, gun- 
maker, of Norwich : 

Friendly.— What sort of wadding do yon best approve of ? I have heard 
some say that tow is best ; others cards stamped to fit the size of the bore. 

Aiviwell.— Tow, I think is uncertain. If cards be used, the end of your 
rammer must be almost as broad as the barrel will admit to go down free, 
and quite flat at the end, to prevent the card turning ; and must be pushed 
down gradually to give time for the air to pass, otherwise it would be 
troublesome. This is therefore not the quickest way. Old hat may be 
used in the same manner, which is rather better; and some say leather 
shreds are best. But I cannot yet find anything better or so ready as thin 
brown paper rubbed soft, and cut into pieces about one inch broad and two 
inches long, so that when doubled it is an inch square. 

Doubtless many among the oldest of our readers well remember 
wads being punched out of the old beaver hats that were in general 
wear half a century ago; but they would probably never have 
imagined that old hats were used in the same way in the middle of 
the century before they were born. 

Perhaps some of our readers may think we were overdoing the old 
16-bores and 20-bore guns by giving them ljoz. of shot; but let us 
see what Mr. Page says was the practice in his time : 

It is a common practice in this country to load with a pipe bowl of 
powder and a bowl and a half of shot ; and when they find they can't kill 

often, they think they don't put shot enough, to put more I put 

in equal measures of powder and shot, which in weight is nearly 1 to 7. To 
a barrel of a middle-sized bore, whose diameter is about five-eighths of an 
inch, which I look upon to be the beet size for shooting flying [this would be 
about 19 or 20-bore, m modern parlance], I put in two ounces of shot, No. 4, 
which are about 200 in an ounce, and an equal measure of powder. 



Mr. Page evidently knew a good deal about guns, and he discusses 
scientific matters, such as Robins's investigations at Woolwich, in a 
manner that would astonish many a modern gunmaker, who may be 
amused on learning that there is an advertisement at the end of the 
book which states that " T. Page, Norwich, makes and sells watches, 
clocks, jacks, pullies, birding guns of various lengths, bores, and 
prices, pistols, crossbows, all sorts of machines for strengthening the 
weak or lame, or making extension of broken limbs, steel trusses for 
ruptures, best double strong gunpowder, gun flints," and other 
articles too numerous here to particularise. 

We must, however, get back from the past to the present, and 
say that we tried brown paper between powder and shot in these 
old guns, also a cloth wad was tried ; but the best results were 
obtained with a thick felt wad between powder and shot, and a cloth 
wad on top of Bhot. An extra cloth wad was used over the shot in 
the left barrel, to prevent the charge becoming loose when the right 
barrel was fired. In these experiments two shots were fired out of 
each barrel, so as to warm the gun before the trial commenced ; and 
then eight shots were fired from each, and the best six were recorded, 
as it was necessary to reject some of them in consequence of " balling ' 
being prevalent ; and in some oases, extra shots had to be fired to 
make up the required number of six. Messrs. Curtis and Harvey 
most courteously provided the powder required to carry out the trial 
with the nearest approach possible to the old order of things, and 
also placed their chronograph at our service to record the results ; 
while Mr. Brown, the manager of the works, took great pains to 
secure satisfactory records, although his patience must have been 
sorely tried while the " click, fizz, and bang part of the performance 
was going on, with a considerable percentage of misfires. The 
chronograph records are the mean velocities for the 40 yards range. 
The results with the respective guns were as follows : 

SEGALAS SINGLE-BARBEL FLINT GUN. 



Pattern in 
30in. circle. 

110 


Force on 
Gauge. 
15 


+ 

re . 


Pellets on 
lOin. plate. 

12 

14 

15 

15 

12 

12 


Force per 
= 1'25 


137 


16 


= I'M 


114 


18 


= 1-20 


112 


16 


= 1-07 


120 


15 


1-25 


1H 


18 


1-50 


119 


A vera j 


1-23 



The velocity by chronograph *as under 640 feet per second, which is the 
lowest that Messrs. C. & H/s scale records. This gun balled three times 
during the trial. 



MORTIMER DOUBLE-BARREL FLINT GUN. 



Pattern. 

121 .. 

130 .. 
117 .. 
140 .. 

131 .. 
160 .. 



Right Barrel. 

Gauge. 10!n. plate. Force. 



39 
29 
34 



27 



18 
20 



133 



19 
18 



Average., 



177 
1-61 
170 
1-73 
1-42 
161 

1-64 



Pattern. 

130 ... 

120 ... 

130 ... 

137 ... 

143 ... 

Ill ... 



Left Barrel. 

Gauge. lOin. plate. Force. 



31 
27 
41 
33 



129 



17 
17 
21 
19 
20 
14 



1-82 
1-59 
1*71 
174 
1-95 
1'57 



Average. 



Average velocity by chronograph, right barrel, 736 ft.sec. . 
This gun balled once, nearly the whole charge beiug in three clusters. 

LANCASTEB DOUBLE-BARBEL FLINT GUN. 



1-73 
left, 740 f .8. 



Right Barbel. 
Pattern. Gauge. lOin. plate. Force. 



170 
130 
142 
139 
142 



40 
42 
41 
55 
40 
37 



27 = 1-48 

24 = 1*75 

24 = 171 

80 = 1"83 

22 = 1"82 

20 = 1-85 



Left Barrel. 
Pattern. Gauge. 10m. plate. Force. 



150 
122 
159 
141 
111 
160 



87 
30 
4-1 
38 
33 
51 



20 = 1-85 

16 = 1-87 

30 = 1-47 

20 = 1*90 

21 = 157 
29 = 176 



147 Average 174 141 Average 174 

Average velocity by chronograph, right barrel, 743 ft.sec. ; left, 734 ft,sec 



DICKSON DOUBLE-BARBEL PERCUSSION GUN. 



Pattern. 

110 .. 

120 .. 
98 ., 
86 .. 



Bight Barrel. 

Gauge. lOin. plate. Force 



91 



27 
33 
33 
29 
14 
19 



20 

19 a 

19 = 

17 = 

9 = 

10 = 



1-35 
174 
174 
171 
1-55 
1-90 



Left Barrel. 
Pattern. Gauge. lOin. plate. Force. 



100 
130 
95 
91 
82 
115 



20 
25 
29 
21 
18 
29 



99 Average 1*66 102 Average. 

Average velocity by chronograph, right barrel, 745 ftsec. ; 



« 1-67 

14 = 179 

15 = 1*93 
12 = 175 
10 = 1-80 
18 = 1*61 



176 

left, 763 ftsec 
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HABDINO SmGLE-BABBEL PE&OU88XON GUN. 



Pattern in 
30Jn. circle. 
80 
89 
110 
98 
114 
90 



Force on 
Gauge. 
83 
29 
17 
29 
40 
86 



Pelleteon 
lOin. plate. 

22 

17 

10 

19 

21 

20 



Force per pellet. 
- 1-60 

1-71 
a 1-70 

1-53 

1-90 

1-80 



94.. 



Average 1*09 

Average velocity by chronograph, 755 ft.sec. 

JOE MANTON DOUBLE-BABBEL PEBCTJS8ION GUN. 



Bight Barrel. 
Pattern. Gauge. lOin. plate. Force. 



119 85 

124 18 

100 16 

103 35 

106 22 

111 23 



1-40 
20 = 0-90 
20 = 080 
25 = 140 
18 = 150 
18 = 156 



110 



Average.. 



1-26 



Left Barrel. 
Pattern. Gauge. lOin. plate. Force. 



128 
118 
113 
98 
130 
112 

117 



30 
27 
19 
17 



16 
17 
14 
12 
20 
17 



Average. 



1-87 
1*59 
1-36 
1-42 
1-92 
1-88 

1-67 



Average velocity by chronograph, right barrel, 718 ft.sec. ; left, 742 f.s. 
The left barrel balled once. 

WESTLET BICHABDS DOUBLE-BABBEL PEBCUSSION GUN. 



Pattern* 

113 .. 

116 .. 

137 .. 

100 .. 

130 .. 

125 .. 



Bight Barrel. 

Gauge. lOin. plate. Force. 



120 



46 + 

22 + 

48 + 

11 -r 

30 -r 

25 + 

Average . 



15 

27 

9 

23 
15 



1-64 
1-47 
1-78 
122 
1-30 
1-67 

Tia 



Left Barrel. 
Pattern. Gauge. lOin. plate. Force. 



181 

118 
129 
140 
111 
119 

125 



35 



40 
20 



21 
15 
20 
23 
14 
17 



Average . 



1-67 
1-87 
1-55 
1-74 
1-43 
1*35 

1-60 



Average velocity by chronograph, right barrel, 755 ft.sec. ; left, 715 ft.sec. 
The left barrel balled once. 

BUBNETT DOUBLE-BABBEL PEBCUSSION GUN (Bebored bt 
Charles Lahcabter). 



Bight Barrel. 
Pattern. Gauge. lOin. plate. Force. 



140 
130 
141 
143 
133 
120 



27 
34 
81 
28 
20 



18 
21 
20 
18 
18 
16 



1-50 
1-62 
1-55 
1-56 
1*67 
1-56 



Left Barrel. 
Pattern. Gauge. lOin. plate. Force. 



135 
110 
143 
103 
140 
138 



30 

29 + 

38 ■*- 

27 + 

34 * 



17 
18 
23 
18 
20 
18 



176 
1-61 
1-65 
1'50 
1-70 
1-78 



135 Average 1'58 128 Average re 

Avenge velocity by chronograph, right barrel, 734 ft.sec. ; left, 774 ft.sec. 

In order to draw a line of comparison between the guns of the 
past and those of the present day, we tried the some charge (2drs. 
of No. 1 powder and l^oz. shot) in a 12-bore cylinder gun with 
80in. barrels, bored for 3drs. of No. 4 black powder or 42grs. 
Schultze. Ihe results were as follows : 



Pattern in 
30in. circle. 

141 


Force on 
Gauge. 
44 


+ 

•*• 
sragc 


Pellet* on 
lOin. plate. 

31 

34 

18 

12 

32 

22 

> 


= 


Force per pellet. 
1*42 


154 


45 


1-32 


135 


27 


1*50 


136 


21 


1'75 


144 


47 


1*47 


148 


38 


1*73 


143 


Av 


1*8 



The average chronograph velocity of the shots that did not ball with this 
gun was 698 ft.sec. ; but m one instance, where the charge must have balled, 
the velocity was nearly 200 f.s. higher. 

The rapid combustion of the No. 1 powder, when shut up in the 
breeohloading cartridge, does not suit the modern gun. With its 
customary charge, this breechloader will give a chronograph velocity 
about 120 ft.sec. higher than here recorded. 

The general results of the trial may be summarised as follows : 

11-B0RE8. Pattern. Force. 

Segalas (flint-lock) 118 1-23 

C.Lancaster (flint-lock) 144 174 

12-BORBB. 

Westley Bichards (percussion) 122 1*56 , 

Burnett (rebored by C. Lancaster) 131 162 . 

Modern breechloader (cylinder) 143 1*53 , 



Velocity 

640 " 

739 



735 
754 



16-Bores. Pattern. 

Mortimer (flint lock) 131 ... 

Harding (percussion) 97 ... 



Force. 
. 1*68 . 
. 1*69 . 

20-BORE8. 

Dickson (percussion) 101 171 . 

Joe Manton (percussion) 113 1*47 . 



Velocity. 

738 

755 



754 
780 



The Time of Ignition with Flint Locks. 



We need hardly say that a very noticeable feature in the shooting 
of the guns 'with flintlocks was the prolonged time that elapsed 
between the pull of the trigger and the departure of the shot from 
the barrel. Wishing to ascertain what proportion this time bears to 
that which elapses with the modern breechloader, we requested Mr. 
Griffith, who nad previously performed similar experiments with 
various descriptions of powder in his own breechloader, to undertake 
a like task with a flint-lock gun. He consented to do bo ; but, after 
our own experiences with the most ancient among the representatives 
of " the flint age "-—the Segalas gun— and the discovery of its 
capacity for misfires, we had not the conscience to trouble him with 
that relio, so we sent the Mortimer gun, which was free from this 
defect, and between which and the Lancaster flint-lock there seemed 
to be no apparent difference. 

The results of this trial went to show that there were considerable 
variations in successive shots— the time from the fall of the hammer 
(not touch of the trigger) varying from 0750 sec. to '1050 sec. with 
an average of '0940 sec. ; the powder used being No. 1, and theonarge 
the same as in the general trial. With Mr. Griffith's 12-bore breeon- 
loader, and the ordinary charge of 3drs. of powder and l|oz. 
No. 6 shot, the time taken under similar conditions (i.e., from fall of 
hammer to exit of shot), was, with C. & H. No. 2 T.S. powder, 
•0039 sec. ; with No. 3 powder. *(XW6 sec. ; with No. 4, '0056 sec. ; 
and with No. 6, '0063 sec. So that, after the trigger of the flint gun 
was pulled, the shot would be fifteen times as long in getting out of 
the barrel as when No. 6 powder is fired in a modern breechloader ; 
or seventeen times as long as No. 4 powder ; or twenty times as long 
as No. 3 ; or twenty-four times as long as No. 2. Mr. Griffith, in 
sending the results, fervently remarks : i( I thank my stars we do not 
have to work with a flint lock." 

The number of instances of " balling " which occurred during the 
trial of the above-mentioned guns induced us to carry out some 
experiments * ith a view to ascertain the cause ; and particulars of 
the result will be found on the next page. P. — T. 



(Field, April 6, 1889 ; Vol. 73, p. 465.) 

Sib, — May I trouble you with a few remarks re " The Guns of our 
Ancestors." I had in my possession, but sold a month or two ago, 
a siugle flint shot gun by Segalas, London, and it in every respect 
resembled the gun submitted by " 20,000 Shots," with the exception 
of the silver mountings and silver thumb piece, the one I had having 
steel mountings and thumb piece, with the pointer and the word 
" Cave," so I should think it must have been a kind of trade mark 
with Segalas. I think, if you refer, you will find that he was 
a silversmith and jeweller in, the west of London, and that the gun 
(at least the one I had) was made by Baker in the Whitechapel- 
road. The gun I had, in addition to the present proof marks (whioh 
evidently had been put on recently), also had a private proof mark, 
such as Baker was allowed to use, with the Prince of Wales's 
feathers, Baker proving his own guns, and was maker to H.E.H., 
afterwards King George IV. D# Johnstone. 

London Armoury Company, 114, Queen Victoria-street, E.C. 

[Having returned the old flint Segalas gun to its owner, we cannot 
now examine it. Although we did not find the name of Segalas in our 
search, we noticed that of Baker, of the Whitechapel-road, at the end 
of the last or early in the present oentury. We may add, too, that 
we saw " gunmaker to H.E.H. the Prince of Wales " after the name 
of John Manton, somewhere about the year 1800. — Ed.] 



Sir, — I cannot allow a week to pass without noticing your most 
interesting and instructive article on the subject of old guns. It will 
do much, indeed, to dispel the halo of mist—and, I may add, myth 
— hitherto surrounding their performances ; and you will, I am sure, 
receive the thanks of the whole shooting community for the careful 
and exhaustive trials you have carried out. Some of the old guns did 
better, and others worse, than I anticipated ; but, on the whole, the 
results turn out just about what I expected. 

Your reference to that man of remarkable discursive genius, Mr. 
Page, of Norwich, certainly gives us a wonderful instance of loading 
in putting 2oz. of No. 4 shot into a 19-bore with an equal measure or 
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powder. This, after priming from it, would leave a balance of about 
4$drB. of powder to go into the barrel, whioh t considering the fine- 
grain powder of his day, is, to say the least of it, a pretty good dose. 
I can well recollect the plan of using a pipe-bowl as a measure, and 
have used it myself hundreds of tames in loading gaps borrowed from 
farmers— the shot being in one bag and powder in another. The 
common practice was a Dowlfol of powder, then a lump of crumpled 
brown paper rammed hard, with two bowlfuls of shot, and again 
brown paper on the top. The pin was then removed from the touch- 
hole and the gun primed, the next process frequently being to rub the 
edge of the flint with a lump of stone brimstone, to insure ignition. 
It must be remembered, however, that the said jape bowl was by no 
means a fixed quantity; there was a vast difference between "a 
ha'penny pip" and " a churchwarden ;" some ha'penny pip's would 
hold at least Jdr. more than others, but this was not considered a 
matter of the slightest consequence. In truth it was so with these 
old fellows, for ; slow and poking shots as they for the most part were, 
they seldom missed ; but then it must be borne in mind they would 
seldom fire at anything much over thirty yards off. Many of their 
guns, too. had barrels of abnormal length, 3ft. and more ; and in 
many of the old farmhouses would be found in my boy days what they 
called duck guns— that is, a single barrel 40in. to 50in. long, and of 
about 18-gauge. Many of these were said to be old Spanish barrels, 
and wonderful killers of flocks of fowl on the millponds, but I cannot 
say that I ever found them anything very extraordinary ; though, as 
they were heavily loaded with about No. 1 or 2 shot, it is perhaps no 
wonder that, if loaded on Mr. Page's principles, kills at great 
distances would often be made at flocks of ducks swimming on a big 
pond. The kick was not always to be regarded lightly ; and I know, 
as a boy, I sometimes dreaded pulling the trigger— a cut second finger 
by the guard, and a bruised cheek, being often the penalty of a shot. 
After all, a good modern full ohoke would beat them all to sticks. 
One who has Fired some 20,000 Trial Shots at Marks. 
Brighton, April 3, 1889. 



THE BALLING OF SHOT CHARGES. 

(Field, April 6, 1889 ; Vol. 73, p. 464.) 

During the experiments carried out with ancient guns (of which 
some particulars are given at page 97) many instances occurred in 
which the charges of shot balled ; and as the balling occurred even 
more frequently when the old-fashioned charges were used in modern 
guns, we resolved to carry out some additional experiments with the 
view of ascertaining the cause of these dangerous results. For the 
purpose of these experiments, besides the old muzzle-loaders 
previously mentioned, three breech-loading guns were used — one 
Doing a double-barrel gun, both barrels of which were of cy Under 
boring, and the others were single guns, one being a cylinder and the 
other a full-choke. The word " cylinder" we use in its conventional 
sense, as representing a barrel that is not choked. 

Balling in Cylinders— Difference of Velocity. 

The single cylinder gun was first tried with various charges of 
powder and shot, and different kinds of wadding, with the intention 
of making it ball as ofton as possible. This was attained by using 
2drs. of 0. & H. No. 1 powder, a felt wad, and l}oz. of No. 6 shot 
(averaging 278 pellets to the ounce). With this charge the single 
gun balled eight times out of twelve shots fired, several of the charges 
being thrown in one solid mass like a bullet. The mean velocity in 
40 yards of these balled oharges, as taken by Messrs. Curtis and 
Harvey's chronograph, was upwards of 880 feet per second, whereas 
the average velocity of the unbailed charge was barely 700 ft. sec. 

The charge of shot was then reduced to lfcoz., aud afterwards to 
loz., everything else remaining as before. As the weight of shot 
was lessened, the balling diminished in frequency ; and with the loz. 
charge only two instances of balling occurred out of twelve rounds 
fired. 

The next trial was' with 2drs. of No. 1 powder, with two felt wads 
on top of powder, and different weights of shot. With Uoz.. only 
two charges balled out of twelve ; with loz. and with l§oz. or shot 
there was no balling whatever. 

With 2drs., 24drs., or 8drs. of 0. & H. No. 4 powder there was 
no balling, whether loz., lftos., or Hoz. of shot was used, or whether 
with one or two felt wads. 

A different batch of No. 6 shot (averaging 266 to the ounoe) was 
then tried. With l£oz. of this shot and 2drs. of No. 1 powder, the 
gun balled muoh less than with the other sample of the same 
nominal size ; there being only one instance out of twelve shots fired, 
when a single felt wad was used, and none at all when two felt wads 
were used between powder and snot. 



No. 8 shot was next tried. l£oz. being used with 8dre. of No. 1 
powder and one felt wad. With this load the gun balled four times 
out of twelve charges fired ; but with the same load, except that two 
felt wads were placed between powder and shot, no balling occurred. 

No. 4 shot was tried under similar circumstances, viz., 2drs. of 
No. 1 powder, one felt wad, and l£oz. of shot. The gun now balled 
on an average once out of ten charges fired ; but on reducing the 
weight of shot, or using powder of coarser grain, or putting an extra 
felt wad between powder and shot, the balling ceased.' 
( The double cylinder gun was tried under the same conditions as the 
single ; but, as the results were practically the same, we have not 
included them in the description. 

Effect in Choke-bores. 

The choke gun was also tried with all the variations of powder, 
shot, and wadding, as used in the trial of the cylinder guns ; but it 
never could be made to throw its charge of shot in one compact mass. 
With 2drs. of No. 1 powder, a single felt wad, and l$oz. of No. 6 or 
No. 8 shot, it would about twice in a dozen shots throw its charge in 
three or more clusters, accompanied by from thirty to eighty detached 
pellets ; but these clusters disappeared with the additional wad, or 
powder of coarser grain, or reduction of the shot charge. 

To sum up, we may say that the results of the experiments, as far 
as they go, tend to prove that the balling of shot charges takes place 
at the breech end of the barrel, and is caused by the sudden blow 
given when the combustion of the powder is very rapid. On No. 1 
powder (the finest grain made) being fired with a heavy charge of 
shot, the quickness of ignition would cause the greater portion of the 
powder to be converted into gas before the shot has time to move ; 
and the pressure would consequently be very high, even in the old- 
fashioned guns. The result was shown in two of the flint guns and 
two percussion muzzle-loaders balling more or less frequently. But 
the ill effects were greatly intensified when, as in the breech-loader, 
the fine-pain powder was placed in close proximity with the cap, ana 
shut up in a cartridge case, the turn-over of which offers far greater 
resistance to the movement of the shot than would be likely to occur 
in a muzzle-loading gun, whether flint or percussion. The con- 
sequence was that, whereas the old muzzle-loaders balled occasionally 
under the conditions of loading which were in vogue when they were 
built, the modern breechloader, when tried under tho?e old-fashioned 
conditions, balled us a rule rather than as an exception. 

Effects of Fine-Grain Powder and Extra Wads. 

In order to ascertain the amount of pressure in the chamber with 
this fine-strain powder, we requested Messrs. Cogswell and Harrison 
to test it in their crusher-gauge apparatus ; and the record of pressure 
with 2drs. of No. 1 powder and l^oz. of No. 6 shot was found to be 
about 30 per cent, higher than the ordinary charge of 3drs. of No. 4 
powder with l|oz. of shot. But this increase of pressure, in all 
probability, does not fully represent the greatest amount of force 
exhibited by the charge of fine-grain powder, because, the charge 
being so small (2drs.), the first plug of the crusher-gauge is too far 
from the breech to record the pressure until the shot has moved 
forward ; and consequently the strain is lessened before the pressure 
can be taken. 

It will be observed, however, that the tendency to ball is checked' 
by the use of extra felt wadding between powder and shot, as the 
additional elasticity would of course reduce the suddenness of the 
blow given by the powder gas A card wad on either or both sides 
of the felt wad was tried, but no advantage was shown. A slight 
variation in the size of the pellets (only twelve pellets in an ounce) 
also appears to have an important influenoe on the balling of shot 
oharges when fired from the same gun. According to the size of the 
pellets, so will they " chamber more or less compactly in the 
cartridge case, and, on their being " jumped up " by the blow given 
by the powder, they may become in some instances wedged together 
much more tightly than in others where there is a little freer " play " 
between the pellets. 

With regard to the ohoke gun, the conclusion arrived at was that, 
although the charge may have been squeezed into a ball at the breech, 
the mass was broken up on passing through the smaller diameter at 
the muzzle (which was a full ohoke). Both hard and soft shot were 
tried ; but with regard to their liability to ball there was nothing to 
choose between them. 

In conclusion, our thanks are due to Messrs. Stephen Grant and 
Son for the use of their shooting ground at Twickenham (we may add 
that their butts received severe punishment from the balled ohargee 
during these trials) ; also to Messrs. Curtis and Harvev and Messrs. 
Cogswell and Harrison for the assistance they respectively rendered 
in enabling the experiments to be satisfactorily carried out. 

P.— T. 
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THE FIRST TRIAL OF BREECH-LOADERS v. 
MUZZLE-LOADERS (1858). 

THIS TRIAL was the outcome of a long controversy, in which the 
merits and demerits of the old-fashioned muzzle-loaders and the 
" new-fangled" breechloaders were discussed very freely , not to say 
acrimoniously. After the disputation had been going on for many 
months, there was a change in the Editorship of the Field, and in 
the issue for Jan. 2, 1868, Mr Walsh, the new editor, said : 'One of 
the most interesting of the many discussions on sporting subjects 
which have lately occupied our columns is that which relates to the 
advantages and disadvantages of the breechloader. The subject, 
however, is now worn threadbare, as far as argument is concerned, 
and nothing but a fair experimental trial, before an impartial judge, 
is likely to satisfy our readers. ... On the points of safety and 
wear-and-tear it is impossible to come to a conclusion by any single 
trial; but quickness of loading and firing, good shooting, freedom 
from recoil, fouling, and some other qualities, may fairly be in- 
vestigated and settled, if the experiments are fairly and impartially 
conducted. We therefore invite all those interested in the question 
to a trial of their several guns in some shooting-ground near London." 
After some discussion, arrangements were made for a trial of both 
shot guns and rifles. The former took place at Ashburnham Park, 
Chelsea, and the latter at the Victoria Rifle Ground at Eilburn, on 
the 9th and 10th of April. 1858.* The report of both trials was 
published in the Field of April 17, 1868, from which we here make 
the following quotation from the report written by Mr. Walsh : 

THE TRIAL OF SHOT-GUNS. 

It maybe in the recollection of most of our readers that, in the month 
of January last, finding that the discussion on the merits of the breech- 
loaders versus muzzle-loaders was becoming tedious, we determined 
upon putting the disputed statements of the two parties to a practical 
test. With this end in view we put a stop to all argument in our 
columns, believing that a trial in the ordinary way practised by gun- 
makers was worth a whole cartload of reasoning upon a subject where 
the data are almost alwayB liable to exception, from depending upon 
the evidence of the disputant himself. After coming to this conclusion, 
the next thins was to decide upon the terms of the trial ; and here we 
were met by difficulties on both sides, because it was rather clear that 
every person who was likely to take a part had already made up his 
mind upon the question at issue, and was more inclined to support his 
own opinion than to arrive at the truth. It is true that some bright 
exceptions might be found ; but, taken as a whole, the gun-makers, as 
well as the gun-users, to whom we applied, were obnoxious to this 
charge of bias. After this general difficulty, there next came a special 
one, in reference to the charge of powder to be allowed ; for, while 
the breech-loaders admitted that tney required a greater charge in 
order to bring up their guns to an equality with their rivals, the 
muzzle-loaders demurred at the allowance, and many of them refused 
to come into the trial on this ground alone. It appears to our obtuse 
ideas that { if the increase is admitted to be required, there ought to 
be no difficulty in conceding it— just as, in the trial of two horses, in 
order to test their relative value, you put weight on the superior one 
to such an extent as to bring them together. It must be recollected 
that this was not a prize to be contended for, but a trial of the merits 
of two kinds of gun, in which a superiority in one point, however 
small, was conceded. All this, however, has been explained in our 
columns again and again ; and we only allude to it here because we 
were asked the question at the commencement of the trial, and were 
ebHged to avoid its discussion, for the reason that we were met to act, 
and not to talk, and the terms, being settled, could not be departed 
from without the assent of all the subscribers. 

Beyond this point of difference there was no advantage allowed to 
either kind of gun, and all belonging to each class were tested alike. 
We will now consider for a moment what is the requisite tool for the 
purpose which is required by the sportsman, for whose use alone we 
proposed the trial. 

A gun or fowling-piece is intended for shooting game, such as 

* Should anyone wish to examine the correspondence relative to the 
trials, particular* will be found in Vol. 11 of the Field, pp. 4, 28, 51, 72, 92, 
115, 155, 175, 215. 256, 275, 276, 296, 821, 825, 347, 862, 390. The full 
conditions of the trial were given in the first page of advertisements in the 
FiOd of March 27, 1858. 



grouse, partridges, hares, pheasants, rabbits, Ac, and is oarried by 
the sportsman, who is generally on toot. - Hence it must not be so 
heavy as to tire his arms in carrying it, and, as a consequence, a limit 
is set upon the weight, which in our five classes ranged from 7£lb. 
down to 6£lb— the lowest point at which a safe gun can be got up, 
except it is of a very small bore. Next, inasmuch as there can be no 
doubt that, cseteris paribus, a large bore is better than a small one, 
and a light gun than a heavy one within the above limits, so the two 
scales are arranged together, the large bore being allowed a greater 
weight than the small one, which it positively requires for the sake of 
safety. After these two points, we must decide upon the length of 
barrel, and here we are again induced to make a compromise between 
the two extremes, because, though a long barrel (within limits) shoots 
stronger and further than a short one, yet this is effected at a sacrifice 
of convenience and weight. For these reasons we fixed the scale of 
weights and lengths of barrel proportioned to each bore. But, lastly, 
there is another point of some importance to the sportsman in select- 
ing his guns, and this relates to the amount of recoil which is ex- 
perienced in shooting them. It is a well known fact that, according 
to the nature of the boring — that is, to the formation of the tube — will 
be the degree of recoil experienced ; and this will also, in great 
measure, regulate the strength of penetration. Thus Joe Manton's 
guns were always celebrated as good killers at long distances ; but 
they were known to " kick " severely, though not to such an extent 
as to make them discarded by the ardent sportsman. For this reason 
we determined to test the amount of recoil, if possible, though we 
were told by the gunmakers whom we consulted that the thing was im- 
possible. We did our best, however, and took great pains to construct 
a machine, which we believe will yet attain our object ; though, from 
a defect in the strength of the spring used, it failed to go high enough 
at the time of trial, and wa s obliged to be discarded. Mr Horton , a very 
ingenious gunmaker at Birmingham, also constructed one on the same 
principle ; but his, like ours, did not go high enough on the first day, 
though on the second he had altered it to effect our joint purpose. 
His plan of registering the recoil is more delicate and efficient than 
that devised by ourselves ; but his machine appeared to us more likely 
to injure the gun, and we have therefore commissioned him to 
combine the two, which he is now engaged in doing. No one appeared 
to be at all prepared for the enormous amount of weight which the 
recoil is equivalent to ; and we were told by several practical men that 
301b. or 401b. would be the outside of the recoil, whereas we find it to 
reach nearly 1001b., when the guns are loaded with l£oz. of shot. Mr 
Horton' s machine was not marked off exactly in pounds ; but, on 
comparing it with Salter's balance, whioh was that used by us, we 
believe that some of the guns shot in the trial recoiled to the extent of 
1201b. to 1301b. , and most of them up to 901b. or 1001b. Those which 
registered the above highest weight were wholly useless to the average 
sportsman, 'although shooting very strongly; and we were almost 
ashamed to ask the gentleman who shot those entrusted to us to 
complete the six discharges, as the recoil was most unpleasant. If 
this element could have been taken into the calculation, the gun 
which now heads the third class would have been displaced, for its 
recoil is so considerable that it would have told against it, bo as to 
counterbalance its other excellent qualities. However, we were fated 
to be disappointed in oar endeavours, and can onlv look forward 
to complete our task at a future time. Of one thing we satisfied 
ourselves— namely, that on the average the breech-loaders exhibited 
recoiled quite as much as the muzzle-loaders— indeed, the softest we 
tried belonged to the latter class. Thus we have explained what we 
wished to test, and how we failed in testing the recoil : and we must 
now proceed to the trial of the guns as classed in reference to the 
regularity of shooting, and to tne power of penetration at forty, 
fifty, and sixty vards respectively. Having ascertained by experiment 
(and this was admitted afterwards at the trial) that a gun would shoot 
quite as well from our spring rest as from the shoulder, we wished to 
snoot all in that way, because then the skill of the shooter would not 
be an element, and all would be on an equality. But here again we 
found that so much time was consumed in laying the machine, that 
we were obliged to abandon the plan, and all were shot in the usual 
way. The targets employed were of an oblong shape, 28in. by llin. 
This shape was selected, not as being the best, but as being the most 
economical ; for it was found that, in order to test the large number 
of guns sent, more than 302. worth of paper would be required, of the 
full sice of thirty inches square. Hence we decided to do what was 
best under the circumstances, and not the absolute best, though we 
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believe that, with a diameter of twenty-eight inches, the penetration 
of the shot at the circumference of the rose, as well as the middle, 
was fully ensured. These targets, made of very stout brown paper, 
were folded forty times for the shortest distance, thirty for the 
middle, and twenty for the long length ; and it will he seen that few 
guns penetrated the whole forty papers with any great number of 
shots. These targets have been carefully examined by our confrere 
Mr Christopher Idle, whose authority will, we are sure, be considered 
all-sufficient on this matter, and who also took a warm interest in the 
first day's proceedings, but was obliged to be absent from the second. 
The powder used was Laurence's No. 2, and the shot No. 5, which 
was selected as giving rather less trouble in counting the shots than 
No. 6 ; but in future we think the latter should be used. 

|"The guns were divided into five classes— viz. : 12 bores not exceeding 
7£Ib. ; 13-bores, 7$lb. : 14-bores, 71b. ; 15-bores, 6|lb. ; 16-bores, 6|lb. ; 
but when guns exceeding the specified weights were sent in, they were 
shot in other classes. Thus a 11-bore of 7£lb ; was shot among the 
12-bores ; but when 12-bores exceeded the limit (and there was one 
that reached 7|lb.) they were disqualified. 

The trial was at 40, 50, and 60 yards, only one round being fired 
from each barrel at each distance, with No. 2 powder and No. 5 shot ; 
and, taking into consideration, alto, the peculiar form of the targets, 
the results afford no means of comparison with later trials, and 
therefore it would be uselesB to republish the statistical deta Is. As 
to the immense amount of recoil, it is obvious, from the results nf 
subsequent experiments, that the conclusion staged above was erro- 
neous ; but information on this subject will le given further on. — T.] 



SECOND TRIAL OF BREECH-LOADERS v. 
MUZZLE-LOADERS (1859). 

(Field, 1869 ; Yol. 13, pp. 297, 505 ; Vol. 14, pp. 6, 37.) 

The first trial of the old and new type of guns only whetted the 
appetite for a more thorough investigation of their merits, which took 
place on the 4th and 5th of July, 1859, at Hornsey Wood House, 
then a popular pigeon-shooting ground, but now included in one 
of the " lungs of London," known as Finsbury Park. 

There was an entry of twenty-nine gunB (fourteen of them muzzle- 
loaders, and fifteen breech-loaders) as competitors in the trial. Among 
the old-fashioned guns were four 12-bores t two 13-bores, five 14-bores, 
two 15-bores, and one 16-bore. They varied in weight from 71b. 6oz. 
down to Mb. 14oz., and averaged 01b. 11 oz. on the whole. But the 
weight did not diminish gradually with the gauge. There was a 71b. 
gun of 14- tore, and another of the same gauge which was the lightest 
of the whole series, weighing but 51b. 14oz. ; whereas a 15-bore 
weighed 61b. 14oz., and a 16-bore was ftjjlb. The breech-loaders were 
still heavier ; two of the 12-bores weighed 7£lb. each; two 16-bores 
were 7ilb. ; and the lightest of the lot was a 15-bore of 6$lb. Of 
this last-mentioned gauge there were four entries, besides three 
13-bores and a 14-bore. 

The loads then used— nearly forty years ago— will probably seem, 
to the rising generation of shooters, as ttrange as the weight of the 
guns. Of the 12-bore muzzle-loaders three wore shot with 2?drs. of 
powder and lioz. of phot ; another had 2£drs. of powder with 1 ^oz. 
of shot. Four guns of 13. 14, or 15-bore used 2^drs. and lioz., and 
one had only 2}drs. with l{oz. ; whereas another had 2$drs. with loz., 
the largest proportion of powder in the whole series; and two used 
2&drs. of powder with loz. of shot. 

The very small charges of powder, in comparison with the weight 
of shot, were probably romanentefrom the olden times when the same 
measure was used for powder and shot, and equal bulk of both was 
poured into the barrel. In such event the shot would probably 
weigh some eight or nine times as much as the powder, the ratio 
varying more or less with the size of the shot-pellets and the density of 
the powder-grain.* 

The breech-loaders in this trial, however, averaged fully a quarter 
of a dram more powder than was used in the muzzle-loaders. The 
average of the former was nearly 3drs., whereas that of the muzzle- 
loaders was but little over 2£drs., though the shot-charges were about 
the same, averaging nearly l&oz. with both Indeed, in the course 
of the previous discupsion, it was admitted by the advocates of breech- 
loaders that these guns, notwithstanding their merits in other respects, 
had the defect of requiring al out a quarter of a dram more powder, 
in order to give the same penetration as tho muzzle-loaders, owing to 

* NowadayH (1896) the most commonly used ratio of powder to lead is 
1 to 6, as in the case of 3drs. of powdtr being used with lHdrs. (t.c, l&oz.) of 
shot ; though the proportion of lead is frequently reduced, as in the pigeon- 
shooting charge of 4drs. to lioz., where the ratio is 1 to 5. Of course these 
ratios only apply to block powder. 



a loss of power from the explosive force acting indirectly through the 
paper case instead of directly taking effect on the barrel of the gun. 
The patterns, on the whole, were by no means grand. Although 
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* The breechloaders marked with the asterisk indicate that they were 
mode on the Lefaucheux principle. Those marked t indicate that they 
were male from other patents. 

the shot-charge averaged l&oz. of No. 6, the average pattern of the 
muzzle-loaders was only 98 with the right and 116 with the left barrel ; 
and with the breech-loaders it was still less, the average being 92 with 
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the right and 96 with the left barrel. One of the muzzle-loaders, 
with ljoz. of shot, only gave 55 with the right barrel, and 83 with the 
second ; and a breech-loader, with l£oz. of shot, gave 48 pellets with 
the right barrel, and 60 with the left. Some of the guns, however, 
with the right barrel made considerably larger patterns than with 
the lefk We give a summary of the results, but nave departed from 
the original arrangement, in which the guns were classified by weight, 
and consequently guns of various gauges were mixed up together. 
Here, for facility of comparison, they are classified by the size of the 
bore. The numbers stated in brackets [470] represent the " figures 
of merit " obtained by the respective guns under the conditions of the 
trial. In several instances no records were taken of the recoil of the 
guns. 

The following report, written by Mr Walsh, appeared in the Field 
of July 9, 1859 : 

" It may be remembered that last year (1858) we attempted to 
measure the recoil of the guns by a machine designed by ourselves, 
but the spring (Salter's improved balance) only registering 601b., it 
was not strong enough for the purpose, and we wero obliged to 
abandon this test. On the present occasion, however, we were 
enabled to apply it to all but four of the shotguns, and with complete 
success, its simplicity and accuracy being much approved of by (we 
believe) all throe who witnessed its operation. By examining the 
table it will be seen that the average recoil of the guns of a 12 and 
18-bore wag 66ilb., and of 14, 15, and 16-bore, 64£lb., the highest 
recoil being 761b.. and the lowest 441b. [In the opposite table, 
as now arranged, tne amount of recoil is one half of that here stated. 
as explained in page 112.] These results are of great interest, and 
establish the fact which we always contended for, that the recoil is 
not in exact proportion to the shooting force of each gun, for, taking 
the gun which heads the first class, the two barrels penetrated 
through 28 and 38 sheets respectively at 40 yards, yet the recoil was 
less than that of the next, by Mr Prince, which pierced 28 and 22 
sheets, and still less than the third in that class, which penetrated 26 
and 28. The eame holds good throughout the series, and we think it 
may be alleged that, granting the truth of the test, the proportion of 
recoil to shooting power varies considerably, and that the greatest 
kicker is not necessarily the strongest shooting gun. Another 
interesting point here established is, that the Joe Manton gun sent 
by Colonel Whyte is by no means remarkable for its amount of recoil, 
the average of its two barrels being 31b. under that of the average of 
all the guns tested in its class ; and lastly, the breech-loaders are 
shown to be quite equal in recoil to the average of the muzzle-loaders. 
The patterns made by the several guns exhibited were, on the 
whole, extremely good, and in some cases extraordinarily so. By 
comparing the two classes, it appears that the average number of 
shots put into the 30in. circle at 40 yards varies very little. Mr Pane's 
and Mr Prince's left barrels (in the first of each of their gunB) put in 
the extraordinary number of 158 and 148 shots, or about 60 and 40 
per cent, above the average. Mr Ollard's 14-bore (made by Culling, 
of Downham Market) put in with the left barrel 147 shot, which is a 
tremendous pattern for a gun of that gauge. His right barrel, 
however, showed only 85. Mr Culling, the maker, who shot this gan 
himself, used only 2fdrs. of powder, which will account for the good 
pattern at 40 yards and the comparative failure in other respects, but 
more especially for the very slight recoil which this, in common with 
all his guns, exhibited. At 60 yards the shooting has been extremely 
good, the pattern being excellent, and the average as compared with 
last year being decidedly better. 

Penetration we hold to be the quality in the shotguns only second 
to pattern, and we have been at great pains and expense to ascertain 
the precise power of each. To effect this, each barrel was shot twice 
at brown paper targets 12in. square, those at 40 yards being composed 
of 40 thicknesses, and those used at 60 yards of half that number. 
We employed nearly the same test in 1858, but the surface was more 
than twice as great, measuring, in faot, 28in. by llin. It may be 
remembered that ten puns then pierced the 40 sheets ; but, though 
the paper was somewhat stouter, the shot being No. 5, instead of 
No. 6 as used this year, the task was not so difficult. On that 
occasion, as so many shots pierced the whole of the layers, we 
departed from the usual custom, and registered the number of shots, 
as we have done on this occasion at 60 yards, but as this year at 40 
yards only one gun performed the task, we counted the number of 
sheets, exactly as is done by Mr Purdey and most of the best makers. 
The successful gun in this respect was a breech-loader of 16-bore 
(though from its weight shot in Class 1) made by Elliott, of Birming- 
ham ; so that it appears that there is no insuperable difficulty in 
draining driving power in this class of guns. Mr Needham's breech- 
loader il«t.nAArly approached to it having driven through 39 sheets 
with one barrel Taking, however, the four shots (two at 40 yards 
and two at 60). Mr Pane's muzzle-loader made the highest score, 
hmn g in all 78 though the four targets, while Mr Elliott scored 71, 



and Mr Needham 69 in the same way. The increase in the driving 
power of the breech-loaders is, however, very considerable as com- 
pared with 1858 ; and there now appears to be little or no difference 
between the two classes of guns in this important quality. 

Having thus gone through the several results, it is now necessary 
to allude to the comparative merits of the various gunB tried on this 
occasion. The gr«?at contest has been as between muzzle-loaders and 
breech-loaders, and it will be seen that in each class the old-fashioned 

fun has carried the day, though very closely pressed by its rival, 
ndeed, so near is the performance of the two, that we cannot think 
for a moment that for general purposes there can bd a doubt of the 
superiority of the breech-loader, when quickness of loading, safety, 
and cleanliness are taken into consideration. The present trial has, 
however, disponed of the claims of the breech-loader to freedom from 
recoil, credit for which it is shown not to deter ve in the slightest 
degree. That, with equal charges of ! oowder i it does not kick so 
much as the muzzle-loader, is tolerably clear ; but with the additional 
4dr. which it requires, it recoils quite as much. The highly creditable 
performance of Colonel Whyte's Joe Manton is also another feature 
worthy of being recorded, for though tbe gun is placed fourth in its 
cla«s it is considerably above the average in all points but penetration 
at 60 yards. We have submitted the larrels to several gun-makers 
familiar with " Joe Man tons," and they all are of opinion that those 
sent by Colonel Whyte are of his make, while as to their state of 
preservation there can be no mistake that it is most extraordinary. 
At present they indicate a recoil below the average, but this may 
possibly be accounted for bv the new breeches put in by Messrs 
Trulook and Harriss, of Dublin, as stated by Colonel Whyte. 



rit is frequently stated that no 4t cylinder " or " non-choke " guns 
will give an average pattern of much more than 120, with l&oz. of 
No. 6 shot at 40 yards ; and that, if it exceeds 130, it must be an 
"improved cylinder," with some amount of "choke" in it. The 
patterns quoted above, as recorded in 1859, were made about fifteen 
years before " choke-bores " were talked of ; and yet they must have 
been " improved cylinders," for a 14-bore muzzle-loader pave 147 
pattern with l|oz. of shot, and another gave 130 with loz. (which is 
equivalent to 146 with lioz.) in the left barrel ; while Colonel Whyto's 
16-bore muzzle-loader (made by Joe Manton about half a century 
before) gave a pattern of 122 with loz. of shot, which would be 
equivalent to 137 with l§oz.) One of the 12-bores made a score 
of 158 with lioz. the left barrel (which is equivalent to about 142 
with the l|oz!) ; so it would appear that there were "improved 
cylinders," with some amount of " choke " in them, long before they 
were designated by that name. And. on consideration, that does not 
seem verv surprising; for there are recessed chokes " nowadays as 
well as ordinary chokes " ; and this manner of obtaining closer 
pattern by varying the thickness of the metal near the muzzle was 
understood long ago by some gunmakers, as alluded to in an article on 
" Expansion and Choke," on page 96.— T.] 



TRIALS OF PIN-FIRE AND CENTRAL-FIRE 
GUNS (1866). 

(Field, 1866 ; Vol. 27, pp. 189, 429, 449, 451.) 

The third Field gun trial, in 1866, was almost entirely confined to 
breech-loaders, as there was but one muzzle-loader engaged in the 
contest. The practical purpose of the trial was to ascertain the 
relative merits of the new central-fire methods of ignition, as com- 
pared with the pin-fire cartridges which had been introduced with the 
French Lefauoheux system. Some of the competing guns were made 
for use with both kinds of cartridges, and were Bhot twice over, as in 
the case of Mr. Henry's patent, which appears as No. 6 in the table 
below when shot with the central-fire cartridge, and as No. 8 when 
shot with the pin-fire. The following is a list of the guns and their 
makers, together with the weight, length of barrels, charge of powder, 
and size of grain ; the charge of shot was l&oz. of No. 6 (280 pellets 
to the ounce) for the 12-bores ; the two 16-bores used loz., and the 
8-bore l&oz. 

Class I.— 12-boms (l B os. shot). 



1. Pape, Newcastle (Lefaucheux 

pin-flre), 7*lb., 30in. } Sdra. 
No. 6 grain powder. 

2. Pape (Lefaucheuxi pin-flre), 

71b. loz., 30in. j Sdrs. No. 6. 

3. Greener, Birmingham (his patent 

pin-flre) , 7*lb. , 30in. j Sdrs. No. 5. 

4. Lancaster, A., London (his 

patent central-fire), 71b. 2oz., 
9Qin.|8*dn.No.5. 



(Lefaucheux pin-fire), 
"■ ; Sdrs. No. 5. 



5. Pape 

71b. loz., 30in. . 

6. Henry, Edinburgh (his patent, 

with central-fire cartridge). 
61b. 10oz., 30in. ; SJdrs. No. 6. 

7. Pape (his patent central-fire), 

61b. 15oz., 30in. ; Sdrs. No. 5. 

8. Henry (same gnn as No. 6, 

with pin-fire cartridge) ; 3 B drs. 
No. 6, 
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Class I.— 12-Bores (ljoz. shot)— continued. 



9. Crane, London (A. Lancaster's 
central-fire), 71b. 2oz., 30in. ; 
3Jdrs. No. 5. 

10. Henry (his patent central-fire), 

71b. 3oz., 30in. ; 3Adrs. No. 6. 

11. A. Lancaster's central - fire, 

71b. 2oz., 30in. ; 3Jdre. No. 5. 

12. Cogswell and Harrison (their 

patent central-fire), 61b. 15oz., 
30ra. ; SJdrs. No. 3. 

13. Berry, Woodbndge (Lefaucbeux 

pin-flre), 7 Jib., SOin.; SJdrs. 

14. Erskine, Newton Stewart, N.B. 

(Lefaucbeux pin-fire), 7Jlb., 
SOin. ; 3drs. No. 3. 

15. Cogswell and Harrison (Don- 

gall's pin-flre), 7Jlb., 30in.; 

16. Thompson, Edinburgh (A. Lan- 

caster's central - fire), 71b., 
SOin. ; SJdrs. No. 6. 

17. Melland (A. Lancaster's central- 

fire), 71b. loz., 29in.; SJdrs. 
No. 5. 

18. Hasdell, London (Lefanchenx 

pin or central), 71b., SOin,; 
Sdrs. No. 5. 

19. Thompson (Lefanchenx pin-flre) , 

71b., SOin.; SJdrs. No. 6. 

20. Elliott, Birmingham (his patent 

piii-fire), 61b. 14oz„ 30in. ; 2|drs. 
No. 3. 



21. Harlow, Birmingham (hispatent 

pin-fire), 71b., 30in.; SJdra. 
No. 3. 

22. Crane (A. Lancaster's central- 

fire), 61b. 13oz. ; Sdrs. No. 3. 

23. Wilson, Horncastle (Lefaucbeux 

pin-fire), 61b. 13oz.,30in. ; 3drs. 
No. 5. 

24. Fletcher, Gloucester (his patent 

pin-fire), 61b. 154oz., SOin.; 
Sdrs. No. 8. 

25. Hosdell (Lefaucbeux pin or 

central), 71b., SOin. ; Sdrs. 
No. 5. 

26. Cogswell and Harrison (their 

patent pin-fire), 71b., 30in., 
Sldrs. No. 3. 

27. Williamson, Bridgnorth (Lefau- 

cbeux pin-flre), 71b., SOin. ; 
3Jdrs. No. 3. 

28. Williamson (muzzle - loader), 

71b. 2oz., 32in. ; Sdrs. No. 3. 

29. Fletcher (his patent pin-fire), 

71b., SOin. ; Sdrs. No. 8. 

SO. Hasdell (A. Lancaster's central- 
fire), 741b., 30in.; 3Jdrs. 
No. 3. 

31. Tolley, Birmingham (Lefau- 
cbeux pin-fire), 631b., SOin.: 
SJdrs. No. 3. 

82. Hast, Colchester (A. Lancaster's 
central-fire), 71b. 2oz., SOin.; 
SJdrs. No. 3. 



Class LT.— 16-boreb (loz. shot). 

1. Pape (Lefauoheux pin - fire), I 2. Elliott (his patent pin-fire), 
61b. 15oz., 29in. ; 2Jdrs. No. 5. | 5|lb., 30m. ; 2Jdrs. No. 3. 

Class III.— 8-boek (ljoz. shot). 
1. Elliott (his patent pin-fire), 14Jlb., 36in, Odra. No. 3. 

Tbe following are the results of the trials of thirty-five guns (two being 
shot both with pin and central-fire cartridges) on May 22 and 23, 1866. 
All the shots were taken with the foremost foot of the shooter 40 yards 
from the target, which was a circular plate of iron 30in. in diameter, 
having a s inare of paper suspended in the middle of its face, and close 
to it. This square was composed of forty thicknesses of double 
imperial brown paper (1401b. per ream), procured from Messrs Pettitt, 
of Frith-street, Soho, by whom it was cut and tied up at each corner, 
the size being 10£in. by 9Jin.— in round numbers, lOin. square. In 
counting the pattern, the hits on the iron were added to those on the 
paper, and in counting the penetration the number of sheets broken 
by any one pellet were scored. The shot used was Walker .Parker, 
and Co.'e No. 6, 280 pellets per ounce. Powder— Curtis and Harvey's 
No. 3, 6, or 6 gram, at the discretion of the shooter, who was 
allowed any weight he pleased. It is worthy of remark that the eight 
guns highest on the list used No. 5 or No. 6 grain, and the seven 
lowest No. 3— a fact telling strongly in favour of coarse powder. 

In th ; s trial, for the first time, twelve rounds were fired from each 
gun, six from the right and six from the left barrel : but in con- 
densing the report, we give only the average pattern and the average 
penetration made by each barrel, together with the highest round and 
the lowest round of both. The penetration, as in previous trials, 
represented the greatest number of sheets pierced by one pellet only ; 
and where an asterisk (*) is placed after numbers in the lowest round, 
it indicates that the same shot which gave the smallest pattern 
also gave the least penetration. Similar facts have often been 
observed in subsequent trials, whether the force of the shot has 
been recorded by paper pads, or the force-gauge or the chronograph, 
thus indicating that a wild shot, which scatters the pellets, causes them 
to lose speed through the greater amount of atmospheric retardation 
which they undergo. 

Pattkrh. Penetration. 



Clubs I.— 12-boees. 

1. Pape, pin-flre, Sdrs.... Bight . 

2. Pape, pin-fire, Sdrs.... Bight . 

„ „ Left 

pin - fire, f Bight . 



S. Greener, 
Sdrs. . 



4. A. Lancaster, oen-f Right , 
tral, SJdrs. I Left . 



3 
. 131 . 
. 123 . 

. 134 . 
. 117 . 

. 124 . 
. 119 . 

. 116 . 
, 116 . 



. 146 
. 159 

. 165 
. 157 

. 158 
. 137 

. 141 
150 



I . 

104 26 

47* 24 

94 24 

52* 24 

110* 24 

80 26 

101 27 

72* 24 



% 



13 K 



, 31 
27 



20*. 



805 



&}*» 



, 28 
30 



18*} 
23 i 



294 



28 21* J 
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Class L— 12-borbs— contd. 

5. Pape, pin-fire, 3drs.... Bight . 

„ „ Left 

6. Henry, central, 3idrs. Bight . 

Left . 

7. Pape, central, Sdrs.... Bight . 

„ „ Left . 

8. Henry, pin-flre, SJdrs. Bight . 

„ ,. Left . 

9. Crane, central, Sdrs. Bight . 

Left . 

10. Henry, central, SJdrs. Right . 



Bight 
Left 



11. A. Lancaster, cen- Bight . 

tral, SJdrs Left . 

12. Cogswell and Harri- (Bight . 

son, central, SJdra. (. Left . 

13. Berry, pin-flre, SJdrs. Bight . 

„ „ Left . 

14. Erskine, pin - fire, ( Bight . 

15. Cogswell and Harri- C Bight . 

son, pin-fire, SJdrs. (. Left . 

16. Thompson, central, f Bight . 

SJdrs ILeft . 

17. Melland, central, ("Bight . 

SJdrs ILeft . 

18. Hasdell, pin-flre, ( Bight . 

19. Tbompson, pin-fire, C Right . 

SJdrs ILeft . 

20. Elliott, pin - fire, ("Right . 

2$drs. ILeft . 

21. Harlow, pin-fire, ( Bight . 

Sidrs ILeft . 

22. Crane, central, Sdrs. Bight . 

„ „ Left 

23. Wilson, pin-fire Sdrs. Bight . 

„ „ Left . 

24. Fletcher, pin-flre, ( Right . 

Sdrs ILeft . 

25. Hasdell, central, Sdrs. Bight . 

„ „ Left . 

26. Cogswell and Harri- < Bight . 

son, pin-flre, SJdrs. X Lett 

27. Williamson, pin • CRurht . 

fire, SJdrs (.Left . 

28. Williamson, muzzle- < Bight . 

loader, Sdrs. (.Left . 

29. Fletcher, pin • fire, < Bight . 

30. Hasdell, central, C Bight . 

SJdn ILeft . 

31. Tolley, pin - fire, f Bight . 
82. Hast, central, 3Jdrs. Right . 

Mean average of 82 guns . 

Class n.— 16-bobeb. 

1. Pape. pin-flre, 2Jdra. ( Bight . 

2. Elliott, pin - fire, f Bight . 

2Jdrs.andloz. ...ILeft . 

CLA88 EH.— 8-BORE. 

L Elliott, pin - fire, C Bight . 
6drs. andljoz. ...(Left . 



86 



92 



. 145 40* 23 . 

. 164 92* 23 . 

. 152 93 23 . 

. 141 66* 23 . 

. 137 91 21 . 

. 130 101 21 . 



. 143 68 25 

. 120 64 24 

182 74 27 

, 135 87 26 



. 104 72 24 

. 122 99 25 

. 117 61 28 , 

. 128 84* 25 

. 118 59 25 , 

, 121 59* 24 , 



98 



. 120 



61 



. 114 65 22 . 

. 127 81 20 , 

. 128 82 23 

. 108 50* 22 . 

. 104 67 24 . 

. 125 82 24 . 

. 110 44* 27 . 

. 123 51* 26 . 



. 127 32 21 . 

. 114 61* 22 . 

. 110 89 23 



1! U 



. 113 68* 22 

. 114 56 22 , 

. 114 48 24 .. 

. HI 48 27 .. 

. 108 41* 24 .. 

. 106 82 23 .. 

. 109 55 27 ... 

. 109 56 22 .. 

. 102 58 24 .. 

. 103 56 25 .. 

. 106 42 27 .. 

. 84 46* 27 .. 

. 87 60 21 .. 

. 92 43 19 .. 

. 87 43* 20 .. 

, 78 34* 19 .. 

24 ... 



a s 

. 27 21 

.27 20 

. 30 17* 

. 27 20* 

. 27 20 

. 30 15* 

. 23 17 

. 26 20 

. 31 21 

. 32 19 



. 26 23 

. 32 21 

. 82 20 

. 27 16* 

. 30 23 

.27 20 

. 30 22 

. 38 24 

. 32 18* 

.29 18 

. 28 15* 

. 28 21 

.33 20 

. 29 17* 



. 80 19 
. 24 16 



. 26 19 
. 29 17* 



. 80 19 

. 33 24* 

. 30 21* 

. 32 21* 

. 32 18* 

. 24 18 

. 28 16* 

. 27 21 

. 29 18* 

. 27 17* 

. 26 17 

. 30 21 

. 33 24 

. 28 19* 

. 28 20 

. 86 22 

. 25 19 

. 35 19 

. 27 22 

.81 24 

. 81 23* 

. 32 13 

. 29 11 

. 82 15 

. 24 15* 



281 
281 
277 
271 
268 
261 
260 
250 
250 
245 
244 



231 



219 
217 
217 
210 
205 
180 
164 
ll44 

264 



100 ... 135 51 21 ... 29 15 

118 ... 130 88 24 ... 28 22 

. 78 ... 93 60 21 ... 23 20 / ,n 

. 67 ... 80 50 20 ... 26 18*' 

1 pattern of the 
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The " figure of merit " on this occasion was obtained by the simple 
prooess of adding together the averages of pattern and penetration 
with both barrels. Thus, to take the second gun on the list, 134, 
117, 24, and 24 make a total of 299 ; bat, as fractions are omitted 
in reprinting the table, slight variations occasionally occur j for 
without these fractions the averages of the first gun (131, 12S, 26, and 
24) make 304 instead of 306. It is thought preferable to retain 
the original numbers, except as regards fractions, but to mention the 
cause of the apparent discrepancy. 



With regard to the " figures of merit," Mr. Walsh made the 
following remarks in a leading artiole when commenting on the 
results of the trial in the Field of June 2, 1866 : 

" In the three trials of shot guns which we have held, we have gone 
nearly on the principle of compelling a perfect pattern as the founda- 
tion, siid super-adding as much penetration as possible. Every 
disciple of Col. Hawker knows that a gun must put about 100 pellets 
of No. 6 shot into a 30-inch circle at 40 yards, or it will allow birds 
such as grouse and partridge to escape in the intervals. Thus a 
groundwork of excellence in one department is established as a 
sine qu& non t and the chief difficulty consists in apportioning the 
value of penetration to pattern ; for every practical gunmaker knows 
that in grasping at too much of the former he loses a great deal of 
the latter. The number of hits on the 80-inch circle should represent 
about one-third of the whole charge of shot, and for that reason it is 
not so necessary to divide the paper target into a number of sheets 
corresponding with the average number of pellets in the pattern as at 
first sight might appear ; but it is easily shown, theoretically, that in 
our present plan the addition of the bare number of sheets penetrated 
by one pellet to the full number of shot marks on the race of the 
target may favour ' pattern ' at the expense of 'penetration,' in 
the ratio or difference between the two averages, which are, as will 
be seen on reference to our table, 96 for pattern and 24 for penetra- 
tion. It is very remarkable, however, that, practically, the conclusion 
arrived at by the faulty process differs very little from that which is 
formed from the calculation founded upon more correct data. 

" The skilled arithmetician will at onoe come to the conclusion that, 
if the two qualities are tested by the same shots, the totals should be 
reduced to a common denominator, or the larger may be made to 
swallow up the smaller. He would therefore lay down the law that 
the material used for penetration should be composed of such a 
number of sheets that the average number penetrated should equal 
the average number of hits, supposing the value of each to be the 
same. To illustrate this position, let us suppose that A. has a gun 
which, when tried at the target with the charge best suited to its use 
in the field, is slightly better than B.'s gun, tried under like circum- 
stances— A.'s making 104 shot marks and penetrating 26 sheets, or a 
total of 180 j and B.'s making 100 and 26 respectively. B., however. 
says to himself. * If I use a quarter of a dram less powder, I shall 
probably fall off 20 per cent, in penetration, but that will only reduce 
my score by five; whereas I shall doubtless increase the number of 
shot on the target. If that increase is in the same ratio as the 
decrease in penetration, I shall improve my score by 15* Thus- 
Total. 

25 loss of 20 per cent. (5) 20 

~ 100 gain of 20 per cent. (20) 120 



Pattern.. 



125 



140 



and if I should only regain 5 per cent, instead of 20 per cent., I 
should suffer no loss? 

" Borne gunmakeTB would no doubt resort to this expedient ; but 
most of them are aware that the public know the necessity of a good 
pattern, neither too wide nor too close, and their object in practice 
is to obtain thai result, as was shown in the late trial ; and hence no 
attempt was made to produce a gun capable of throwing all its shot 
in a mass into the plate, and no harm accrued from the method of 
calculation we adopted. 

" In order, however, to arrive at a proper rule for estimating the 

'figure of merit' of the shot-gun, without either increasing the 

number of sheets of paper shot at for penetration, or diminishing the 

size of the circle used for the pattern— to b th of which there are 

practical objections — it is only necessary to assume what is shown bv 

our trial, that 100 is about the average pattern made in a 80-inch 

circle, and 25 the average number of leaves of paper (as used by us) 

penetrated. Then multiplying the latter by four, the two qualities 

out?*' on ita aaDa footing. Nothing can be gained by pushing 

loader auk ~~J»d it would be in all cases to the advantage of the 

with one barrelnce what the sportsman requires, the highest com- 

and two at 60) .This plan, therefore, will in future be adopted by 

being in all 78 tniio or private, which we may carry out." 



TRIAL OF CYLINDERS AKD CHOKE-BORES (1875). 

(Field, 1875 ; VoL 45, pp. 210, 236, 258, 416, 422, 446, 448, 472, 491. 
s also published in a pamphlet, now out of print.) 

and 



A full report was t 



Committee 



: Colonel Goodlake, A. J. Lane, W. Lort, E. O. Partridge, 
L E. B. Cox, Esqrs. 



Thk four classes of guns entered for this competition were tried at 
Wimbledon, on the ground of the All England Croquet Club, during 
the eight days from April 26 to May 4, 1875. It was arranged that 
Glass 2, as being the most important, and containing by far the largest 
number of entries (78) should be first taken, on Monday, April 26, 
and two following days ; it was open to guns of any kind not larger 
than 12-bore, so as to permit guns made on old and new principles to 
compete on equal terms for the 40 guinea, cup offered as a prize to 
the maker of the best weapon. Next followed Class 8, limited to 
guns of the old type, a £10 oup going to the winner in this contest, 
for which forty-nine were entered. On Friday evening began the 
shooting of the large bores in Class 1, which had nineteen entries, 
and extended over till Monday ; and Class 4, for which there were 
a dosen entries, occupied the remainder of that day. On Tuesday, 
May 4, the committee carried out a series of experiments with the 
choke-bores at various ranges. Finally, there was a wear-and-tear 
trial, extending over six weeks, in order to test the durability of 
ohoke-bore guns; winding up with a trial of two kinds of soft shot, 
for comparison with the results of the chilled shot used throughout 
the wear-and-tear trial. 

In the ensuing pages we report on the various classes in the order 
in which they were tried. The most material of the conditions under 
which the guns were entered were as follows : 



1. The entries to be confined to 
maker to enter more than three 



and in each class no gun- 
"Itor of the Field to be the 



Mguns. The 

„__■, and his decision on all points to be final, subject only to the 

committee, who are to be chosen by the proprietors of the Field, No 
entrance fee to be charged for the guns. 

4. The guns to be divided into four classes : Class 1, for 8-gauge and 
under, of any weight or kind of boring, and used with any charge ; Class 2, 
for guns of any kind not exceeding 12-gauge ; Class 3, for 12-gauges and 
under of English boring; Class 4, for 2o-gauges and under of any kind of 
boring. No 12-gauge gun to exceed 711b. m weight, and no 20-gauge to be 
morethan 61b. The definition of English boring to be, that the fore-end of 
the bore shall not be enlarged beyond the diameter of its muzzle to the 
extent of 5-thonsandtha of an inch at most. 

6. The shot to be No. 6, either soft or chilled— about 270 pellets per ounce 
—to be found by the manager. The charges to be for the 12-bores, ljoa. by 
weight, and from } to los. for the 20-bores. 

7. Every gun to be fired into a pit, five rounds from each barrel, 
immediately before its trial, with charges similar to those afterwards to 
be used, and not to be wiped out before the end of the oontest. 

8. The guns in each class to be tried twice— the first round at 40 yards, 
with a Pettatt nd of forty-five sheets in the centre of a SGia. circle, sixa hots 
each barrel. The greatest number of pellets within the circle to be added 
to six times the number of sheets penetrated by three pellets, in order to 
give the figure of merit. 

9. For the second round, these six guns are to be shot at a target 4ft. 
square, haying a Pettitt pad in the oentre for penetration, and a selected 
group included in a SOin. circle, to be drawn from a oentre fixed on by the 
competitor or his representative, for pattern. First time, six shots from 
each barrel, at 40 yards ; second time, ditto, ditto, at 60 yards. The 
figure of merit to be computed in the same way. and the gun making the 
highest score from both distances combined to be adjudged the winner of 
the oup or prize. 

10. The proprietors of the Field bear all the charges of the trial, and will 
present, in addition, a cup of the absolute value of tarty guineas to the 
winner of Class 2, and £10, or a cup of that value, as may be chosen by the 
winner of Class 3. 

Class 2.— Fob Guns of 12-gauge and Under, of ant Boeing, 

weight not exoeeding 7?lb. ; charge of shot, lios. ; prize, silver 

oup value forty guineas. 

Favoured by magnificent weather, and aided by such a working 
committee of sportsmen as we have never before met with, backed up 
also by a thoroughly effioient staff, we have been enabled to carry 
through the trial of the most important class of guns— namely, those 
bored on the new principle— exactly in the time which we announced 
it would probably occupy. Even with all these advantages, it would 
have been impossible to get through this task if we had not met 
with the co-operation of the competitors. 

We may state that every charge used at the targets was weighed by 
ourselves, and that every pattern was counted in the presence of the 
competitors, and under the supervision of one of the committee, who 
also themselves supervised the pit firing and the target shooting. 
These gentlemen bestowed unusual pains in taking the score, in 
which they were aided by two oorporals of the Guards acting under 
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Colonel Goodlake's order, and entirely independent of all trade 
influences. With these preliminary remarks, we may proceed to the 
performances of the guns themselves, all of which, in the two 
principal classes, were of 12-gange, except one 16-bore entered by Mr. 
Orane. 

We have previously expressed oar opinion that the new system 
of boring is an immense improvement on the old method, if only 
the wild shots hitherto met with in the recorded trials at Bir- 
mingham* and Wimbledon* can be eliminated, and it is found 
that the puns so bored will stand the test of work. On the first of 
these points the present trial will satisfy everyone that by longer 
experience the cause of this want of uniformity has been discovered, 
or at all events that the effect has ceased ; for, by an examination of 
the returns, it will be seen that the shooting has been unusually 
regular— far more so than that recorded by us in the trial of I860. 
On the present occasion Mr. Greener's lowest pattern with his best 
gun, out of 24 shots, was 157 ; Mr. Pane's 89 once, the next being 
145 twice ; Mr. Baker, out of 48 shots with his two guns, had 78, 105, 
and 115 ; while Mr. Davison only dropped to 100, 108, and 115. The 
same comparative uniformity will be found nearly ^ throughout the 
long series of trials, indicating suoh an improvement in this particular 
as completely to remove the objection which might previously have 
been urjged against the new principle on that score. 

The increase of penetration is, as we have before remarked, even 
more marvellous than the increase of pattern ; for it must be remem- 
bered that in this trial the number of sheets counted was limited by 
those broken by 3 shots, and not by a single pellet as before. This 
makes a difference of about 5 or 6 sheets ; for there were a good many 
guns which thoroughly broke the last sheet of 45 with a single pellet, 
but none, except one of Mr. Bigby's, pierced 45 sheets with 3 pellets. 
Of the six left in. Mr. Pape scored 44 x 6=240; Mr. Baker getting 
39 x 6 =234 j Mr. Greener and Mr. Davison each 88 * 6=228. Several 
pellets at 40 yards broke the sheet-iron facing of the target, ^th inch 
thick ; and the deal frame of the iron plate for denning the 80in. 
oircle was completely reduced to tinder in the two days' shooting, 
rendering a new one necessary. 

With regard to "wear and tear," our present trial only extended 
to 68 shots with the six winning guns, which each fired 22 cartridges 
in the first round ; then 22 pit shots (after cleaning out) ; and finally 
two rounds of 12 each— first at 40 yards and afterwards at 60— the 
last 46 without being touched with the rod, and leaving no perceptible 
trace of leading. Three of the.competitors left in for the final round 
(Mr. Greener, Mr. Baker, and Mr. Maleham) agreed, however, to 
carry on a trial under our supervision, firing with the same gun tour 
hundred rounds a week for six weeks, and taking, after each two 
hundred, a dozen target shots.f 

All the guns left in were used with chilled shot, as were also more 
than three-fourths of the whole class. The competitors shot in the 
order of their entry, each in turn shooting one gun until the full list 
was gone through, when the same process was repeated with those 
having two or three guns entered. 

The following is a list of competitors, the majority of whom entered 
three guns each. Those who used soft shot are indicated by an 
asterisk (*). 



•Adams and Co., London. 

Baker, F. T., London. 

Crane, J. H., London. 

Crutchloe, J., Oswestry. 

Davison, B., Morpeth. 
•Dougall, J. D., London and Glasgow. 

Gates, F., Derby. 

Green, E. C, Cheltenham. 

Greener, W. W., Birmingham. 
•Holland, J., London. 

Highaxn, C. and H., Liverpool. 
•Jackson, B., London. 

Jeffries, L., Birmingham. 
•Jones, W., Birminffham. 

Maleham, C. H., Sheffield. 

Murcott, T., London. 



Pape, W. R., Newcastle. 
Patstone, J., Southampton. 
Powell, P., Tonbridge. 
•Reilly, Messrs, London. 
Richards, W., Liverpool. 
"" rby, j. and Co., London and 



Snmners, W., Liverpool. 

Sylven, T^ London. 
♦Tanton, W., Tenterden. 

Thomson and Son, Edinburgh* 

Tisdall, H. W.JBirmingham. 

Tolley, J. and w., Birmingham. 
♦Turner, T., Birmingham. 
•Wales, D , Great Yarmouth. 

Wilson, E., Horncastle. 



Of the seventy-eight guns entered for the principal prise, we give 
the averages made by the first thirty. These averages represent the 
mean results of twelve rounds (six from each barrel) fired for pattern 
and penetration. The penetration is represented by the average 
number of sheets pierced by three pellets being multiplied by 6 ; so 
that, if thirty sheets were pierced, the number registered would 
be 180. 

• We had previously carried out at Birmingham private trials of guns 
made by Mr. w. W. Greener and Messrs. W. and C. Scott, and we reported 
thereon in the Field of Jan. 90, 1875. We also tried a gun of Mr. Dougall* s 
at Wimbledon, and the results were given in the Field of Feb. 20, 1875. 

t The report of this wear-and-tear trial will be found at page 100 H uq. 



Where, in the following table, the letter p is put after the number 
of the powder, it indicates that it was made by Pigou ; in all other 
oases the powder was made by Curtis and Harvey. In two instances 
the weight and length of the guns were not recorded in the original 
report. 





Weight. Length, 
lb. oz. inches. 


Powder. 


Patt. Penet. 
(30in.)(xby6) 


Figure 
of Merit. 


Greener 


7 4 


30 


Sidrs. No. 4 p 
81 » No. 6 


199 206 


405 


Pape 


7 4 . 


30 


182 200 


382 


Davison 


7 8 


30 


3 » No. 6 


179 197 


376 


Baker 


7 1 . 


SO 


3& n No. 4 


175 196 


371 


Baker 


7 4 


30 


34 » No. 4 


176 188 


864 


Green 


7 


30 


3$ m No. 6 


172 189 


361 


Ma.1ah&m 


6 15 


30 


3 » No. 6 


174 186 


360 


Green 


7 3 . 


30 


31 - No. 6 
3j - No.4p 


170 188 


358 


Greener 


6 13 


30 


161 194 


355 


Jones 


7 . 


30 


3 » No. 6 


163 191 


354 


Riffhv 


6 13 

7 2 


30 

29 


3 » No.4r 
3 m No. 6 


182 170 

166 186 


352 


Davison 


352 


Gates 


6 10} 


28 


3 m No. 6 


174 177 


351 


Maleham 


7 r. 


30 


3 • No. 6 


166 183 


310 


Tisdall 


7 8 . 


SO 


3 m No. 5 


166 183 


349 


Holland 




. .. — 


H » No. 6 


185 164 


349 


Green 


7 2 


30 


3 » No. 6 


169 178 


347 


Jeffries 


7 


30 


3* m No. 5 


153 192 


345 


Wales 


7 


30 


3 » No. 6 


172 173 


345 


Thomson 


7 3 


30 


3 » No.4p 


171 173 


344 


Maleham 


7 2 


30 


3 - No. 6 


158 , 185 


343 


Tisdall 


7 4 


30 


3 n No. 5 


158 185 


343 


Thomson 


7 3 


30 


8 - No. 4p 


166 173 


389 


Wilson 


7 4 


SO 


3 • No. 4 


151 186 


337 


Crane 


7 8 


30 


3 • No. 6 


168 168 


836 


Jeffries 


7 2 


30 


3 - No. 5 


146 190 


336 


Tolley 


7 4 


30 


3 » No. 6 


159 172 


331 


Holland 


_ 


— 


3k * No. 6 


168 161 


329 


Davison 


7 3 


31 


3 • No. 6 


143 185 


328 


Gates 


6 14 . 


a* 


3 - No. 6 


149 178 


327 



Class II.— Round 2. (Same charges as before, with selected group of 
30m. oircle at both distances) . 





40 Yards. 




60 Yards. 




Figure of 
Pattern. Penet. Merit. 


Pattern. 


Figure of Final 
Penet. Merit, average. 


Greener . 


.... 214 ... 188 ... 402 ... 


.. 92 . 


. 100 ... 192 = 297 


Davison . 


.... 176 ... 191 ... 367 ... 


.. 108 . 


. 97 ... 205 = 286 


Pape 


.... 173 ... 194 ... 367 ... 


.. 91 . 


. 93 ... 184 = 275 


Baker .... 


.... 170 ... 192 ... 362 ... 


... 85 . 


. 87 ... 172 = 267 


Baker .... 


.... 177 ... 190 ... 367 ... 


.. 76 . 


. 85 ... 161 = 264 


Davison .. 


.... 174 ... 171 ... 345 ... 


.. 84 . 


. 89 ... 173 = 259 



Accordingly, Mr. Greener became the winner of the forty-guinea 
silver cup. 

Class III.— Foe 12-gaugr and Under, of any weight ; English* 
boring ; charge of shot, lftos. ; prize, silver cup value 101. 

The shooting of the guns in this class commenced on Thursday, and 
at seven o'clock in the evening the first round was completed, 
fifteen competitors contesting the prise with thirty guns altogether. 
The eight highest were selected in order to allow or the chance of two 
being disiualified on examination of the boring. The following are 
the averages of the highest fifteen guns : 



Davison 
Greener... 
Jeffries... 
Maleham 
Turner ... 
Davison 
Baker .., 
Baker ... 
Beilly ... 

Turner ... 

Pape 

Murcott 
Turner .., 
Davis )n... 



Weight. Length, 
lh. os. inches. 

7 3 30 

7 30 

7 4 30 

7 30 

6 10 30 

7 30 

7 2 30 

7 3 80 

7 30 

7 30 

6 12 80 

— SO 

6 15 30 

7 2 30 

7 4 32 



Powder. 
3 dxs. No. 6 


Patt Penet. 

(30in.)(xbv6) 

122 ... 170 


31 „ No. 4 r 

3} „ No. 5 


126 


.. 160 


131 


.. 147 


3 „ No. 6 


120 . 


.. 157 


3 1, No* 6 


101 . 


.. 172 


3 „ No. 6 


125 . 


.. 147 


31 „ No. 4 
3ft „ No. 4 


120 . 


.. 151 


116 . 


.. 152 


3 „ No. 3 


94 . 


.. 171 


3 „ No. 6 


Ill . 


.. 153 


3 „ No. 6 


116 . 


.. 148 


3 „ No. 6 


118 . 


.. 144 


3 „ No. 6 


117 . 


.. 143 


3 „ No. 6 


100 . 


.. 159 


8 „ No. 6 


106 . 


.. 153 



of Merit. 
294 
286 
278 
277 
273 
272 
271 
268 
265 
264 
264 
262 
260 
259 
259 



* By English boring we mean that the fore-end of 10%« 
enlarged beyond the diameter of its muzzle to the ex -fait 
of an inch at most. At $ 



. bore Bhall not be 
X f ^-thousandths 
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Clam TH.— Bourn 2. (Sunt charges as before, with selected group of 

80in. circle at both distances.) 

40 Yards. 80 Yards. 

Figure of Figured Final 

Fatten. Penet. Merit. Pattern. Penet. Merit, average. 

Tomer 148 ... 185 ... 818 58 ... 88 ... 141 « 227 

Davison... 129 ... 168 ... 297 71 ... 88 ... 164 = 226 

Davison... 138 ... 163 ... 296 65 ... 72 ... 182 = 216 

Jeffries ... 114 ... 149 ... 268 67 ... 98 ... 160 = 211 

Greener... 181 ... 154 ... 285 62 ... 78 ... 185 = 210 

Malehanu. 112 ... 167 ... 279 retired. 

Accordingly, Mr Turner became the winner of the £10 silver cap. 

On Friday the eight gnns were examined by the manager with a 
decimal gauge expressly made for the purpose by Mr. Steward, the 
well-known optician of the Strand. All were either cylindrical or 
slightly relieved on the old principle, except Mr. Turner's (the 
ultimate winner), which is enlarged to the extent of ^-thousandths in 
the right barrel, and very nearly, but not quite, ^thousandths in the 
left. The oommittee, however, after carefully inspecting the gun, 
decided in its favour ; but Mr. Turner, in the most handsome manner, 
admitted that it was purposely enlarged to the full limit allowed by 
the conditions. Not the slightest blame, therefore, attaches to him ; 
but it cannot be denied that this gun is a modified choke-bore. Mr. 
Turner is anxious, however, that we should ttate that the cutting out 
of his winning gun is only about one-fifth or one-sixth of the average 
cut in the regular " choke-bores," and that it would not interfere 
with the use of ball, which we think highly probable, from a 
subsequent examination of the barrels. That a gun so muoh enlarged 
behind the muzzle should not have been allowed to compete with 
those bored on the old system, is now quite clear to us. Still, 
although Mr. Turner has won the oup strictly within the specified 
conditions, it cannot be contended that their intention was complied 
with ; and without doubt in our mind Mr. Davison, the second in 
Class 8, is entitled to be considered as the best on the genuine old 
plan, since hie barrels were not " choked M in the slightest degree. 
Only one besides Mr. Turner's of the eight guns examined by us was 
enlarged, and that only 2-thousandths of an inch in one barrel, and 
1-thousandth in the other. It appears to us that, with a perfectly 
clean barrel, the slight " choke T ' adopted by Mr. Turner had no 
effect, his average pattern in the first round being only 101*6 ; but, 
as the barrels fouled (and from the great heat of the weather the 
deposit was far beyond the average) the choke became deeper and 
deeper, and pari passu the average pattern increased from 101*5 to 
148*5, which was out of all proportion with the usual increase due to 
the selected group. Mr. Greener's gun improved only from 125*5 
to 181*2, while Mr. Jeffries' fell from 181*2 to 113*5, and Mr. 
Maleham's from 119*7 to 1H'6. Both Mr. Davison's guns improved 
from the same cause on the average to the same extent as Mr. 
Greener's. 

The result of the shooting in this class shows that guns made 
on the old system have improved since our last trial in 1866, but 
more in penetration than in pattern. In the 1866 trial the winning 
pattern was 127*1, which was surpassed in the first round of the 
present class by Mr. Jeffries, who obtained 181*2. In the second 
round Mr. Davison made 182*7 and 129 with his two guns, Mr. 
Greener scoring 181*2, Mr. Turner 148*5 (modified choke) • but Mr. 
Jeffries fell to 118*5. The penetration is undoubtedly unproved, 
and this we fully expected from private trials. In estimating, 
however, the exact nature of this trial, and comparing its results with 
those made in private, two things must be taken into consideration : 
1st. That in public nerve is always more or less tried, and, however 
strong it may be, it does not serve the shooter so well as when he is 
quietly taking aim at home. 2nd. It must be remembered that in 
public twelve shots are fired, and these twelve only are taken to give 
the figure of merit ; whereas in private we are too apt to select an 
exceptional series of patterns made in twos or threes, and to consider 
them as the average of the shooting powers of the gun. Bine shots 
know well enough the value of a "fluke ; " and the same rule applies 
still more strongly to shot guns, which are far more " fluky 'than 
rifles. ^^^^ 

From the following comparative table of the penetration shown by 
choke-bores and cylinders, it will be seen that, with equal charges of 
powder, the choke-bores invariably penetrated more sheets than the 
cylinder guns; also that an increase of powder was not always 
attended by increase of peaetration. When the powder-charge is 
excessive , the shot is likely to be scattered ; and when the pellets are 
widely spread, whether owing to the cylinder-bore, or to excess of 



powder in a choke-bore, they encounter more atmospheric resistance, 
and accordingly fall off in speed. 

Chokb-borss. Penetration. 

2 x drs.usedby lgun, 12 rounds, averaged 27*7 sheets. 

Sdrs. „ „ 48 guns, 516 „ „ 28*4 „ 

3§drs. „ „ 2 ff 24 „ 82-0 „ 

SJdrs. „ „ 18 „ 216 , 29*8 „ 

SJdrB. „ „ 2 „ 24 „ „ 29*0 „ 

Ctlimdxbs. 

2tfrs. used by lgun, 12 rounds, averaged 22*5 sheets. 

Sdrs. „ „ 20 guns, 240 „ , 25*0 „ 

SJdrs. M „ 4 „ 48 „ , 23*6 ,, 

SJdrs. „ „ 4 „ 48 „ 25*3 „ 

Penetration of choke-bore, with Sdrs., 18f per cent, more than cylinder. 
»» »t » » 3§drs. f 36 „ „ „ „ ,, 

,t » n »» SJdrs., 17j ,, „ ,, » it 



Class I. — For 8-gauge and under, of any weight or kind of boring, 
and used with any charge. 

With regard to the performances of the guns in Class 1, Mr. 
Greener's 8-bore certainly did wonders at 40 yards, both in pattern 
and penetration ; but beyond this distance the enormous charge of 
shot (2&OS.) did not seem to be of much service, and it evidently 
requires a larger size than No. 6 to do justice to these "cannons/' 
which, of course, are only to be treated as duck guns. The " choke " 
is with them an immense advantage, and this will no doubt be largely 
used for the above purpose. 

The 10-bores disappointed us, as they showed little or no superiority 
over the 12-bores in any respect—possibly for want of a larger-sized 
shot ; and, as in them the charge both of powder and shot was un- 
limited, it does not appear that an increase of one-eighth of an ounce 
in the oharge of shot, as strongly desired by Mr. Greener, would have 
been of muoh service to him in Class 2. 

Class I., for Guvs or 8-oauqe avd Undbr.— Bound 1 (at 40 yards, 
with central group in SOin. circle). 

Pattern Penetration Figure of 
(SOin. circle). ( x by 6). Merit. 
Gbbbwbb.— 8-bore, 151b., 36in. ; 2$oi. 

chilled; 6drs.C. &H. No. 6 821 189 = 510 

TuMMt.— 8-bore, 101b. 10os., 82m. ; 

280E.soft; 5drs.C.&H.No.6 284 185 = 469 

Holland.— 8-bore, 121b. 6os., 34in. • 

2os. soft } 5drs. C. A H. No. 6 269 140 = 409 

OBEim,- 10-bore, 91b. 10ox.. 81in. j 

ljos. chilled; 4drs. Pigou No. 4 ... 222 188 = 405 

Gbkihml— 10-bore, 91b. 9ox., 32in. ; 

ljo*. chilled ; 4drs. Pigou No. 4 ... 213 176 = 889 

Adams— 10-bore, 81b. 10oz. t 82m. ; 

lJos.soft;3|drs.C.&H.No.4 ... 200 181 = 881 

Gatss.— 8-bore, 121b. 7os., 33gin.; 

2os. soft ; Sdrs. C. & H. No. 6 287 164 = 401 

JirraniB.— 10-bore, 101b., 32in.;lioz. 

chilled ; SJdrs. C. A H. No. 5 210 181 = 391 

BnxLLT.-8-bore, 141b. 80s., 36in. ; 

^.chilled; 4drs.C.&H. No. 6... 164 198 = 362 

Class L— Bound 2 (at 40 yards and 60 yards, with selected group of SOin. 
circle at both distances) . 





40 Yards. 


60 Yards. 


Final 

Figure of 

Merit. 




Pattern. Penet. Total. 


Pattern. Penet. Total. 


Grtmhib, 8-bore.. 


359 ... 185 = 544 


117 ... 74 = 191 


367 


Turhbr, 8-bore... 


266 ... 199 = 465 


102 ... 74 = 176 


320 


G&xiNiB, 10-bore 


241 ... 174 = 415 


82 ... 105 = 187 


801 


Adamb, 10-bore ... 


221 ... 185 = 406 


109 ... 75 = 184 


295 


Holland, 8-bore.. 


262 ... 134 = 396 


85 ... 59 = 144 


270 



Glass rV.—FoB Guns op 20-gaugb and Under, of any boring ; 
weight not exceeding 61b. ; charge of shot, $oz. to loz. 
The pretty little 20-bores (of which all actually shot were " choked ") 
beat all the genuine guns in Glass III.— both in pattern and 
penetration, at 40 wds, with the central group figures of meritr— 
by *8 points, with the exception of Mr. Davison s best gun, which 
scored 2°4'4.* Thus Mr. Greener's 12-gauge gun, which was the 
second in the first round of Glass III., scored 286, while his 20-bore, 
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SPORTING GUNS AND GTJNPOWDEBS. 



1 croup, made ws. At the longer range of 
60 yards the reduced charges told against the light gam, and they 
were well beaten by Claai III. both for pattern and penetration. We 
should, however, state that in our opinion all the 20-bores were 
charged too highly for comfort in shooting, their light weight not 
absorbing the recoil which the extra pmud or 20 ounces in the 
12-gauges enables them to do so well, that in Class II., even with 
3idrs. of powder, no unpleasant recoil was complained of either by 
ourselves or the committee, most of whom fired repeatedly from 
them at the targets. 





40 Yards. 


60TABDB. 


Final 


&.A88 IV., FOB GUHS OF 
20-GA.UG1 AMD UNO**. 


£ 


Penet. 
TotaL 


Pattern 

Penet. 

Total. 


Figure 

of 
Merit. 


Qukhkr." 20-bore. 541b., 
29in. ; loz. chilled, 2}dr. 
PigouNo. 4 


145 


.. 141 = 236 


50 ... 54 = 104 


195 


Hollakd.— 20-bore, 61b., 
Win.; loz. soft, 2Jdr. 
C. AH. No. 6 


136 


.. 129 = 265 


58 ... 59 = 117 


191 


Tibd all. —20-bore, 5Mb„ 
28in.; lox. chilled, s£di. 
PigouNo. 4 


129 
99 


.. 126 = 255 
.. 167 = 266 


59 ... 64 = 123 
42 ... 50 = 92 


189 


Gatis.— 20-bore, 61b., 
28in. ; |oz. chilled, 2Jdr. 
C. AH. No. 3 


179 


Tisdall.— 20-bore. 541b., 
28in. : loz. chilled, 2jdr. 
C. AH. No. 5 


129 


.. 131 = 260 


44 ... 52 = 96 


178 


Malkham.— 20-bore, 5ilb., 
28m. ; loz. chilled, 2|dr. 
C. AH. No. 3 


106 


.. 137 = 243 


52 ... 57 b 109 


176 


Bxillt.— 20 bore, 51b. 9oz., 
28in.: loz. soft, 2Jdr. 
C. AH. No. 4 


71 


.. 127 = 198 


Withdrew 


— 



General Editorial Remarks. 

Having now carefully gone through the result of the trials, we 
have only to describe the nature of the arrangements by which the 
enormous amount of work recorded in the foregoing tables was got 
through. In the first place, a butt 18ft. wide by 9ft. 6in. high was 
constructed of inch boards faced with felt to prevent glancing. In 
the centre of this horizontally, and with its lower edge win. from the 
ground, an opening 4ft. square was left, to each side of which a 
wooden door was hinged, so as to mil back from the shooter into the 
rear of the butt, behind which a waterproof shed was constructed. 
These 4-foot screens were each in turn faced with a sheet of white 
paper of the full size for the selected group, but only 3(Kn. wide for 
the central group, the pads in both cases being suspended from spikes 
projecting through the paper. To limit the pattern to a 30in. oirole 
in tne first round, a strong plate of iron was fixed in the opening in 
front of the above screens, with a circular hole 30in. in diameter out 
out ; and in this way the trouble of drawing a circle with a pencil was 
entirely obviated, as the iron plate made its own definition in every 
shot; and, what was still more advantageous, it was unerring in its 
behaviour to all alike. Two markers were stationed behind the butt, 
one on each Bide of the opening, and as soon as each shot was made 
they in turn opened their respective screens or doors : and, while the 
one olosed his screen and the shot was being taken, tne other put on 
a fresh pattern-paper and penetration-pad, each of which had letter* 
and numbers peooliar to its corresponding gun-barrel and round, 
th «e on the pattern sheets being 8in. high, and readily visible by ail 
the competitors, even at the 60 yards range. All the cartridge cases 
(even for the pit, with very rare exceptions) were lettered and 
numbered in a corresponding manner, so that tne committee-man in 
charge of the firing point could compare each at every single shot, 
and thus satisfy himself that the targets were properly registered 
with the guns to which they were suosequently to be scored. As 
soon as the twelve shots were completed the markers brought them 
back to the sooring tent on a light truck, when they were as soon as 
possible counted under the supervision of the committee, either by a 
member of the Field staff or by one of two corporals of the Guards, 
kindly placed at our disposal by Colonel Goodlake. and in the presenoe 
of the competitors. The loading of the pit cartridges was done by 
members of the committee ; but every single trial cartridge from first 
to last was loaded with its charge of powder and shot, weighed 
by ourselves in the presence of the competitors, after previously 
sticking on a thin gummed label, on which its proper letters and 
numbers were printed) thus— A.L. 1, A.B. l.A.L. 2. AJ1. 2, Ac., the 
corresponding gun being labelled A, B, or 0, or, after the alphabet 



was exhausted, with similar letters crossed with red or bine as 
required, while L or B indicated the right or left barrel, and the 
figure showed the particular shot. The plan certainly worked 
admirably in every respect. 

We most now say a few words on the unexpected and total dis- 
oomfiture of most of the guns that used soft shot at this trial— a 
result which neither corresponded with our own previously recorded 
trials of Messrs. Scott's and Mr. Dougall's guns, nor with the private 
trials made by such experienced hands as Mr. Dougall and Mr. 
Bigbv. Two or three points are here to be taken into consideration, 
which we throw out tor the benefit of our readers. First, the 
weather was unusually hot and dry, and the fouling was in con- 
sequence almost as hard as metal itself, which might affect the soft 
shot to an extent which had previously not been experienced in the 
oold north winds which had latterly prevailed. Secondly, the ten pit 
shots brought this fouling into full operation before the shootmg 
commenced, whereas in all probability the men who regulated the 
guns began with the barrels dean. Thirdly, the rapid firing 
necessitated by the number of entries— and rendered much more so 
than in the usual mode of sooring, by the absence of intervals for 
that purpose, during which the gun is becoming cool — still further 
aided the hot weather in producing a hard and rough kind of fouling:, 
whioh would probably deface the outside pellets of the charge of soft 
shot to a greater extent than the chilled, and thus reduce both pattern 
and penetration to a degree quite different from that observed by 
ourselves and others. Still, it is plain, from the selection of chilled 
shot by most of those who used Scott's guns at the recent trial, as 
well as other makers, that Mr. Greener's example had been followed 
previously to this contest ; but the superiority was not supposed to 
be nearly so great as it was proved to be under the conditions then 
existing— that is to say, with barrels previously fouled by five pit 
shots each, and fired at the rate of about one shot per minute under 
a burning sun and with a dry state of atmosphere. Whether or no 
the same superiority will be maintained under the ordinary conditions 
remains to be proved ; but that the " choke-bores," on the average, 
perform better with chilled shot than with soft is tolerably clear, not 
only from our experience during this trial, but from the united 
previous experience of a large majority of the competitors in regulating 
their guns. It has since been asserted that the inferior results 
obtained from the soft shot was owing to its not being equal to that 
made by Walker, Parker, and Co. But, as will be found recorded in 
a subsequent page, a trial was afterwards carried out between the 
two makes of soft shot, Messrs. Walker and Parker's being supplied 
for the purpose by Mr. Greener, while the other was part of the 
stock we nad obtained from Messrs. Lane and Neasham for the fore- 
going trials, and of whioh we had a sufficient supply left. The result 
was, that with guns by three different makers, Lane and Neasham's 
shotproved superior, both in pattern and penetration, to that made 
by Walker, Parker, and Co., out that neither equalled the chilled 
shot used from the same guns. 

With regard to the wads used, we examined them from time to 
time, and found them always of the ordinary kind. In most oases a 
single thin waterproof wad was placed over the powder, then a felt 
wad, two of which were sometimes used ; and usually over the shot a 
cardboard wad of the ordinary kind, but occasionally a pink-edge 
medium-sized wad was employed. 

It will have been observed that a circle of 80 inches diameter was 
fired at in the first round, and the guns which came to the front rank 
in this preliminary contest must necessarily have proved that their 
barrels had been put together so as to shoot accurately, as well as 
bored to secure good pattern and penetration. The moit successful 
were afterwards tried at a larger target, from which the competitor 
selected such group of 80-inohes diameter as would give him the best 
results. The object of this was to eliminate in the final round any 
element of chance arising from inaccuracy of aim on the part of the 
shooter. On the whole, however, the variation between the central 
and selected groups was so trifling that we are confident the latter is 
not essential to a fair trial ; and as it is far more troublesome, we 
oertainly shall never adopt it again. 

Lastly j with regard to the figure of merit, we are of opinion that 
the multiplication of the penetration by six brings out as nearly as 
may be the desired combination of pattern and penetration, and leaves 
nothing to be altered in that direction. 

It is now generally admitted that there are at least two dist'nct 
modes of boring the new guns, well represented by Mr. Greener and 
Messrs. Soott. The principles on whioh these two borings are 
founded were well known to us prior to the trial, and we are now in 
possession of the exact measurements of these two methods, through 
the kindness of Mr. Greener and other competitors who had placed 
their guns at our disposal for that purpose, but with the express 
condition that we strictly confine the information thus obtained to 
ourselves. There is, however, no breach of 
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when we state that the only point oommon to all the modifications we 
have examined is the existenoe of a contraction at the mosaic, 
varying in degree from fifteen-thousandth* of an inch (or five- 
thousandths in Mr. Turner's modified choke-bore gun), to thirty-five 
thousandth*. This contraction is readily seen with the naked eye of 
an expert, bat it requires a gauge of some kind to ascertain its exact 
eitent. As a matter of curiosity, we may mention that we used more 
than a ton and a half of brown paper in the pads employed for penetra- 
tion at the recent trials, besides 4}owt. of white paper (similar to 
that need for printing the Field) for the pattern sheets. 



WBAB-AND-TEAB TRIAL OF CHOKE-BORES. 

Ths following were the conditions for the " wear-and-tear " trial: 
Each competitor to send in 2600 loaded cartridges altogether, 100 to 
be taken as samples by ourselves from time to time ; all to be charged 
alike in quantity and weight of powder and shot, the former to be 
unlimited, and the latter to be l&th os. ohilled ; the target charges to 
be kept separate ; wads to be of the ordinary kind. The guns to be 
under look and key, and only to be cleaned oat at the end of each 
800 cartridges fired. Nothing but tow and oil, turpentine, or other 
vegetable or animal product of a similar character, to be employed in 
cleaning, and not more than a quarter of an hour to be occupied in that 
process. Two hundred cartridges to be fired into a pit on the evening 
of Monday. May 17, commencing at seven o'clock, and 200 on the 
morning of Tuesday, the 18th, before nine o'clock, with an inter- 
vening wipe-out. Then the suns to be cleaned, and twehe target 
shots taken from each, as in the first rounds of the April trial. The 
same to be done on Tuesday evening and Wednesday morning in that 
week, or, if more oonvement to all parties, only on the Monday 
evenings and Tuesday morningB, until 2600 cartridges have been fired. 
taking; the figures of merit at corresponding intervals. We shall 
g«.miiMi the state of the barrels with the before-mentioned gauge, 
and report on them generally from time to tine, without, of oourse, 
divulging the exact measurements made. The pit shots to be made 
at the rate of sixty per hour, and in the presence of ourselves, or a 
person deputed by us. 

FIB8T WSIK. 

On Tuesday evening, May 18 (the commencement of the proceedings 
having been deferred a day, in consequence of Monday being Bank 
Holiday), Mr. Greener's representative and Mr. Baker duly put in an 
appearance at Wimbledon with their guns, prepared to commence the 
series of trials intended to extend to over 2500 rounds. Mr. Maleham 
telegraphed to us, asking for a day's delay, which was granted, and 
his gun was forthcoming on the 20th. On Tuesday Mr. Greener's 
cartridges wen unequally loaded, those for the pit having only 3drs« of 
powder, while the target cartridges had 8}dr8. powder and nearly 
lios. of shot. We were therefore compelled to refuse the latter, and 
either postpone the trial or allow him the option of using the reduced 
charge, which alternative he accepted, producing a weaker penetra- 
tion than he would otherwise have had. As to the guns, Mr. Baker's 
was one of those which he used in the trial, and nad already gone 
through a severe test ; but those of Mr. Greener and Mr. Maleham 
were got up expressly for the trial, and were quite new. The paper 

CcLb used were part of the stock laid in for the recent trials ; but. 
ring been exposed to the late hot and dry weather, they had 
become, we think, more difficult of penetration from that cause. At 
all events, every gun we have tried against them has done less in this 
respect than we expected from previous performances. In each case, 
b fore the target shots were taken, 200 rounds were fired, the guns 
being cleaned out with tow and turpentine at the end of each series of 
100 shots. 

SECOND WBBK, 

During the present week Mr. Maleham's ran has been brought np 
to a level with its competitors, and on the 26th made the extra- 
ordinary average pattern of 206. 

None of the guns have shown as good penetration in this trial as in 
the previous one, owing to the tact, which we have only recently 
discovered, that the pads we now have are made of considerably 
heavier and stouter paper than that used on April 26 and following days. 
When the trial was first organised we commissioned Mr. Pettitt 
to furnish us with 1000 pads of 46 sheets, to be specially made of paper 



rly as possible uniform in its texture, and this order he carried 
out in a most satisfactory manner. We did not anticipate so large an 
entry as we had, and consequently were not provided by Mr. Pettitt 
with much more than the quantity ordered of the specially prepared 

Cttr $ but we had enough to carry through the 2nd and 3rd classes, 
ring at the close of the competition a sufficient number for the 
"wear-and-tear" trial, made from Mr. Pettitt's ordinary stock, 
which we now find to be, at before stated, considerably heavier than 



the specially prepared pads. This must, therefore, be taken into 
consideration in comparing the two series of trials ; but, of course, it 
will not affect the present one as far as regards its own particular 
purpose, viz., that of ascertaining the effect of 2600 shots on the guns 
from which they have been fired, especially as we have in Mr. Baker's 
gun, which was shot in the first series, a " trial horse " for those of 
Messrs. Greener and Maleham, whioh are new. 

THIRD WEEK. 

All the guns have made higher scores this week than before, except 
Mr. Maleham's extraordinary average nattern of 208, whioh is not 
likely to be repeated ; but the increase is to a oertain extent due to 
the strong leading wind whioh prevailed on Tuesday morning, giving a 
higher penetration than on the previous days, when the air was 
almost still. It should be borne in mind that it is scarcely fair to 
compare Mr. Baker's gun with its present competitors, because it is 
one of those whioh competed on April 26 ; whereas both Mr. Greener 
and Mr. Maleham have had more than a month's experience to aid 
them in improving on their previous knowledge, and have both 
slightly altered the boring of their guns from the plans previously 
adopted by them, with a view to avoid the consequences of wear and 
tear." Mr. Baker's barrels have not worn to any extent appreciable 
by measurement ; but they have evidently been treated without that 
care which in such a long-continued competition is absolutely 
necessary, but which was not required for the small number of shots 
demanded by us in the original contest. The consequence is that the 
slight amount of rust then acquired prevents the full and proper 
amount of cleaning which is essential to completely develop the 
powers of a gun, and which, under the existing conditions of the 
barrels and our present regulations of cleaning, cannot be obtained. 
Still, even under these disadvantages, the gun shows no signs of 
falling off from its first performance at the " wear-and-tear trial;" 
but it does not display that uniformity of pattern which was previously 
it* remarkable feature— and this, we think, may fairly be attributed 
to the above cause. 

FOUBTH AND FIFTH WXEK. 

We have now fired these guns upwards of 2000 rounds each, and it 
is evident that there is no falling off, all of the competitors having 
made one high score this week, although there was a strong head 
wind on both days. 

SIXTH WEEK. 

During the present week we have completed the last days' shooting 
of these guns. The weather on Monday was as hot as daring the first 
trial, but on Tuesday a little cooler ; there was no wind on either day. 

The following; is a statement of the results obtained with the 
respective guns in the six consecutive trials : 

Figure 
Fiasr Wni. Pattern. Penet. of 

Gnsnrm (May 19). — l&bore, SOin. laminated Merit. 

steel; SdrsTPlgouKo. 4, and ljos. ohilled shot. 190 140 = 330 

Gbbbheb (May 20).— Same, except 3£drs. powder 183 159 = 342 

Baxxb (May 19). — 12-bore, SOin. Damascus; 

Sftdrs. C. & H. No. 4, and ljos. ohilled shot 126 137 = 263 

Baxxb (May 20).— Same charge as before 127 142 = 288 

Malihix (May 20).— 12-bore, SOin. Damascus ; 

SJdni. C.&H. No. 6, and ljoz. ohilled shot 189 132 = 321 

SSCOHD WEEK. 

Gamma (May 25).— As before, with SJdrs. 

powder :Z!T. ? 174 149 = 888 

Gbseheb(Mbj26).— As before, with SJdrs 192 161 = 353 

Baxxb (May 25).— As before, SJdnu. 172 142 = 814 

Baksb (May 98).- As before, SJdrs 163 131 = 294 

Malehax (May 24) .—As before, exoept SJdrs. ... 170 153 = 323 

Maleham (May 25).— As before, with SJdrs. 208 149 = 357 

Malehax (May 96).— As before, witb SJdrs 153 140 = 293 

Thibd Wbbx. 

Ghbsyeb (June 1).— As before, except 3Jdrs. 190 175 = 365 

Gaaxvma (June 2).— As before, exoeptS^drs 192 163 = 355 

Baxxb (June 1).— As before, SJdrs. 163 149 = 312 

BAxma (June 2).-As before, SJdrs 181 140 = 321 

Maleham (June 1).— As before, with SJdrs 182 151 = 333 

Mauhax (June 2).— As before, with S^drs. 200 137 = 337 

Foubth Wesx. 

Gbbbheb (June 8).— As before, with SJdrs. 172 146 = 318 

GaEBEEB (June 9).— As before, with SJdrs 192 146 = 338 

Bakbb (June 8).— As before, SJdrs 183 186 = 269 

Baxee (June 9).— As before, SJdrs 177 134 « 811 

Maleham (June 8).— As before, with Sidrs 200 133 a 333 

Maleham (Jane 9).— As before, with SJdrs 192 130 = 322 
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Figure 
Pattern, Penet. of 
Fitth Will. Merit. 

Greeks* (June 15).— Ab before, with SJdrs. 176 140 = 316 

CtBErarsB (June 16).— As before, with SJdrs. 198 158 = 851 

Baxm (Jime 15).— As before, Sgdrs 178 143 = 821 

Bakbr (June 16). —As before, SJdrs. 161 188 = 299 

Maleham (June 15).— As before, with SJdrs 174 131 = 305 

Mauhak (June 16).— As before, with SJdrs. 196 121 = 317 

Sixth Wise. 

Gusto* (June 22).— As before, exoept 8*drs. ... 168 137 = 305 

Gbbbveb (June 28).— As before, except SJdrs. ... 192 150 = 342 

Bakbb (June 22).— As before, SJdrs 193 131 = 324 

Baxxb (June 28).- As before, SJdrs. 162 129 = 291 

Maleham (June 21).— As before, with SJdrs. 148 122 = 270 

Malxsax (June 23).— As before, with SJdrs. 175 122 = 297 

Laminated Steel v. Damascus Barrels. 

In the above trial it is worthy of remark that two of the guns were 
furnished with barrels of Damascus iron, and one (Mr. Greener's) 
with those of laminated steel, and that all stood the test equally well. 

General Summary of Results. 

The following is a complete return of the figures of merit, pattern, 
and penetration of the twelve recorded shots taken after each 200 fired 
into the pit. From this it will be seen that the guns have maintained 
their shooting powers throughout the trial, extending over six weeks, 
and on the last Tuesday (June 22) Mr. Baker's figure of merit was 
higher than on any previous day. 

On May 19, 20, 25, and 26, the weather was calm ; June 1 and 2, a 
leading wind ; June 8 and 9, a slight head wind ; June 15 and 16. a 
strong head wind ; and on June 22 and 28. as stated above, the 
weather was as hot as in the April trial, with no wind. It will be 
observed that when there was a leading wind the penetration was 
generally high, and when there was a head wind it was the reverse. 



Gbbsnkb. 

Pig. of 
May Patt. Fenet. Merit. 

19 190 ... 140 = 330 

20 183 ... 159 = 342 

25 173 ... 150 = 823 

26 192 ... 161 = 353 

June 

1 190 ... 176 = 365 

2 192 ... 163 = 355 

8 172 ... 146 = 818 

9 192 .„ 146 = S38 

15 176 ... 140 = 316 

16 198 ... 153 = 351 

22 168 ... 137 = 305 

23 192 ... 150 = 342 

Aver. 185 ... 151 = 336 



Maleham. 

Pig. of 
Patt. Penet. Merit. 
189 ... 132 = 321 
170 ... 153 = 323 
203 ... 149 = 837 
153 ... 140 = 293 



182 . 
200 . 
200 . 
192 . 

174 . 
196 . 
148 . 

175 . 



151 = 833 

. 187 = 837 

133 = 333 

130 = 322 

131 = 305 
■ 121 = 317 

122 = 270 

, 122 = 297 



182 ... 135 = 317 



Baker. 

Pig. of 
Patt. Penet. Merit. 

126 ... 137 = 263 

127 ... 142 = 269 
172 ... 142 = 314 
163 ... 131 = 294 



149 = 312 
321 



163 . 

181 ... 140 

133 ... 136 = 269 

177 ... 134 = 311 



178 



. 143 = 



161 ... 138 
193 ... 131 



324 



161 ... 138 



Trial with Soft Shot. 
After the conclusion of the wear-aod-tear trial the three guns used 
throughout that contest were tried . with soft shot, first with six 
rounds of Walker, Parker, and Co.'s, and then with a like number of 
Lane and Neasham's. The shot of the former firm was provided by 
Mr W. W. Greener ; that of the latter was some of the Burplus 
stock remaining from our April trials. Throughout the wear and- 
tear contest chilled shot only was u?ed, and the averages given above 
will afford a ready means of comparison with the results of the soft 
•hot trial here annexed : 





Walker, 


Pabxeb, and Co. '8. 


Lave and Nbashax's. 


Gun. 

GSEENXB/8 .... 

Baker's 

Malbham's.... 


Pattern. 

118 . 

118 . 

130 . 


Pig. of 
Penet. Merit. 

.. 115 = 238 

.. 124 = 242 

.. 109 = 239 


Pattern. Penet. Merit. 

136 ... 125 = 261 

.... 178 ... 130 = 308 
144 ... 113 = 257 


Averages . 


122 . 


.. 116 = 238 


153 ... 123 = 276 



We have now established beyond doubt that the new principle of 
boring guns by contracting or " choking " their muzzles u free from 
the two objections raised against it, namely, first, that the barrels so 



choked will soon wear away ; and, secondly, that they will " lead "so 
much as to be practically useless. After firing upwards of 2500 shots 
from each of the three guns to be tested, no falling off of any kind 
coold be discovered, nor did the measurement by callipers vary even 
to the thousandth part of an inch from the original diameter of the 
choke. W. — T. 



TBIAL OF EXPLOSIVES AND GUNS (1878). 

(Field, 1878 ; VoL 51, pp. 115, 171, 199, 218, 250, 274, 804, 396, 369, 490, 533. 560, 
580, 612, 660. A fun report of the trials was also published in a We 
quarto pamphlet, now out of print.) 

Preparatory to the time when we engaged to carry out a trial of 
explosives, we were occupied in constructing and carefully testing a 
machine rest for that purpose. Even with the several trials of guns 
which we have carried through, it has been objected (and with some 
reason) that a great deal has depended on the skill of the shooter. 
But in testing explosives this objection would be still more obvious, 
because they must of necessity be used in the same gun or guns, and 
either the same person must shoot the guns (which would be almost 
impracticable in a long series of experiments) or different hands must 
be employed — to which the competitors might fairly object. Hence 
it became almost imperative to use a machine rest. 

As far as we know, no rest has hitherto been constructed which 
will give reliable results with either a double-barrelled gun or rifle ; 
for, if rigid enough to suit the single rifle, it causes the double to 
cross in its line of fire, inasmuch as in all double guns the muzzles are 
closer together than the breeches. This is done in order to counteract 
the yielding of the shoulder to the one-sided blow of each barrel. By 
imitating the human shoulder, however, and allowing a certain 
amount of elasticity to the slide, we have fortunately succeeded in 
our efforts ; and we have obtained a rest which equals, if it does not 
improve upon, the best shooting of any of the flrunmakers' experts. 
A gun once fixed in it can be reloaded and fired, without readjust- 
ment, for any number of times with both barrels at the same target 
with satisfactory results ; and thus not only is there no delay, but 
there cannot possibly be ground for any accusation for variation in 
the skill of the shooter. We exhibited our machine rest in action 
to the intending competitors and others, on Saturday, March 2, on 
the same ground at Wimbledon as that where the Field sun trial of 
1875 took place. Everyone present expressed himself perfectly 
satisfied, and we therefore decided on using it— the result being 
that in the final trial we fired nearly 2600 shots from it without a 
single complaint. 

In principle it resembles the rifle rest which we described in the 
Field of. April 19, 1862, but it differs in being made of elastic materials, 
instead of the rigid unyielding slide, which is only fitted for a single 
barrel. In the new rest a similar parallel hinged slide is used, but it 
is set in an elastic frame of ash, whioh we calculated would yield to 
the same extent as the human shoulder, end experience bears out the 
theory of this calculation. In the annexed engraving this frame of 
2in. ash (a a a a) i is cut away to show the slide \b b 6), to the top of 
which the gun is attached by means of a thumbscrew (d), driving a 
padded clip up against its fore-end ; while the barrels are retained in 
position by two wooden blocks (c c), cut out to fit them, but leaving 
in each an open space above the rib, along which the sight can be 
taken. A leather breechen is applied to the heel-plate, and tightened 
by means of a screw-pad (fc), on the principle of the surgical in- 
strument known as the tourniquet. The ash frame is capable of being 
adjusted to fit the slide by means of screw bolts, while it is raised and 
depressed, and moved to either side by the regulating screws {g h). 
Of course a wheel-plate is necessary in the fore-part, to admit of these 
movements. Above the gun an ordinary steam locomotive gauge (/), 
made by Messrs. Salter, is fixed, which registers the amount of recoil 
in pounds ; and lastly the wedge (e) drops down to prevent the shake 
which would result from the sudden release of the slide. 

We now proceed to describe first what we proposed, and secondly 
what we actually performed, in the long and exhaustive trial of 1878. 
From our own experience and that of others, we gathered that what 
the shooting man chiefly wants is to settle the claims of the respective 
powders to nis support, in point of penetrating power of a uniform 
kind, without excessive recoil, and, within reasonable bounds, with at 
little recoil as possible. A close pattern, to any extent which may be 
required, is now proved to be readily obtainable j and hence we did 



not propose, in testing the action of explosives, to record " pattern " 
in the same way as when testing the shooting of guns at the last 
trial ; but, taking average penetration as the basis, and look 



in the same way as when testing the shooting of guns 
trial ; but, taking average penetration as the basis, and 
variation in result as a defect (differing in degree), we proposed to 
deduct from the average penetration the difference between the 
highest and the lowest patterns made in each series. Just before the 
trial, however, it was suggested that this deduction would be too 
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great to produce a "positive" figure, and, after giving due notice, 
we pat the matter to the vote, proposing to deduct only the difference 
between the lowest pattern made and the average pattern, which was 
at once agreed to. We proposed also to deduct the recoil as measured 
in pounds by a Salter 1 s balance, and likewise the variation between 
the highest and lowest recoil in each series. Here again the deduction 
was found to be too great, and, with the consent of the competitors, 
we took 60 off the recoil in every case. As finally settled, the figure 
was made up as follows : 

Average penetration of 3 shots, multiplied by 6 as in previous 
trials, say 

Deduct difference between the lowest pattern made and the 
average pattern, say 

Ditto average recoil in pounds above 50 

Ditto difference between the highest and lowest recoils 



180*0 



453) 

355 J- 84*3 
3-5) 



Figure of merit.. 



85-7 



The results of the trial will show the correctness of the principle 
on which our figure of merit was framed, for both these qualities were 
thoroughly tested, in the former to the disadvantage of tie wood 
powder, and in the latter greatly to its credit. 

The following were the conditions agreed to by the several com- 
petitors at Wimbledon on March 2 : 

1. The trial to take place on the ground of the Wimbledon Croquet and 
Lawn Tennis Club, commencing on April 29, at ten o'clock, and to be con- 
tinned daily (weather permitting). 

2. The Editor of the Field to be manager, and his decision to be final. 

3. Every gun to be fired from the machine rest (constructed specially for 
this purpose by the manager), subject to tbe supervision of the competitor 
who enters it, who shall be allowed two trial shots and to examine its " lay " 
in the machine previous to each shot. Guns to be cleaned out before each 
trial, or not, at the discretion of the acting competitor. 

4. The shots to be all at 40 yards distance from the target, which is of the 
same kind as that used in 1875, and to be recorded in a similar manner^on 




Mb. Walsh's Machine Rest. 

a a a a Frame of ash and mahogany cut 
away to show 

f> h b A platform supported on two hinged 
parallel uprights. 

c c Two blocks out out to receive barrels. 

d Thumb-screw driving up a padded dip to 
embrace fore-end of gun. 

« Double wedge dropping down to catch 
shoulder of c and attacked to frame at n, 

/ liecoil gauge, adjusted by screw. 

# Perpendicular adjusting screw. 

h TninsTorso adjusting screw. 

i Stock of gun. 

Breechen, tightened by fe, a screw. 




MR, WALSH'S MACHINE REST. 



In introducing our new figure to the readers of the Field, we 
remarked: "The resulting figure of merit will, we think, be a 
reliable record of the value of the explosive as far as it can be tested 
by experiment. Manifestly, if wooa powder is so variable in its 
explosive force, as is alleged by some people, and so weak in its pene- 
tration, as it is said to be by others, ite figure of merit will be a low 
one ; while if the reverse holds good, its virtues will be proclaimed. 
In any ease we shall know something more of its qualities than we 
now do." 



white paper within a SOin. circle, in the middle of which is suspended a pad 
of brown paper of the ordinary dimensions, composed of forty sheets, with 
a black square of 4in. marked on its centre. The hits on these last are to be 
recorded, but without coming into the terms of the competition. 

5. The figure of merit was estimated according to the calculation 
previously described. 

6. The choke-bored guns to give an average pattern of at least 170, with 
the powder of their respective caterers, or to be disqualified: and the 
cylinders one of at least 120. No cylinder gun to have the internal diameter 
of its barrel larger than that of the muzzle, and the barrel not to be 



112 



SPORTING GUNS AND GUNPOWDERS. 



examined for more than lfiin. down. Both classes of guns t 
breech-loaders, No. 12 gauge, weight not exceeding 7Jlb. 

7. The shot to be l§o*. Newcastle chilled No. 6, and to be found and 
weighed by the manager or hie representative. 

8. The powder to be found by the several competitors, and to be un- 
limited ; but the weight to be declared to and verified by the manager prior 
to the shooting. 

9. The wads to be of any of the ordinary kinds used in the trade, and to 
be found by the competitors, and produced prior to the loading, which is 
to be done by them or their representatives in the presence of their com- 
petitors. Any kind of lubrication allowed, so long as it is not such as to be 
unsuited to the sportsman's purposes, which point is to be decided by the 
manager if disputed. Eley*s green cases to be used, and to be found by the 
competitors, and also the machine required to turn down the oases, which 
is to be done to the usual extent. No concentrators to be allowed. 

Messrs. Curtis and Harvey, Messrs. Pigou, Wilis, and Laurence, 
and Messrs. John Hall and Son originally proposed to compete on the 
side of the old powder; bat subsequently Messrs. Curtis and Harvey 
placed the matter entirely in our hands, agreeing to supply no with 
any kinds of powder which we might require, and which they accord- 
ingly did. To make the trial fair, the Sohultse Powder Company 
were allowed to enter three guns in each class : and, as far as possible, 
the two kinds of powder were tested alternately throughout the trial, 
900 shots (besides two or three trial shots with every gun) being fired 
by each kind of explosive — that is to say, 900 by the three black 
powder makers and a similar number by the Sohultse Company, each 
gun being fired twenty-five rounds with the powder of its enterer 
first, and subsequently the tame number by that of its five com- 
petitors, in regular order. _ _____ _ 

In pursuance of the arrangements previously announced in the 
Field, this trial was oommenced on Monday morning. April 29, and 
was continued until Thursday evening, May 9; and we may here 
remark that, in our long experience of public competitions, we never 
yet met with such a courteous and chivalrous bearing towards each 
other by the competitors as has been displayed on this occasion. As 
we expected, a very interesting contest went on between the Schultse 
powder and the black, the former in many instances surprising us by 
its high penetration (three shots several times breaking forty sheets); 
but, though the patterns given by it were sometimes very high, yet 
the difference between the lowest shot and the average pattern was 
so great as to lower the figure of merit below those of its competitors. 
Instead, however, of giving a high pattern and a low penetration, as 
had been anticipated, the Schultze powder did exactly the reverse, as 
will be seen bv examining the following tables. 

[The reooras of pattern and penetration originally published gave 
the shooting of all the rounds fired— twenty-five of each powder with 
every gun ; but they are here condensed into the following summary. 
In stating the averages, we have given the nearest whole numbers, 
omitting fractions. Where an asterisk (*) is placed against some or 
the lowest numbers under the heads of " Pattern " and " Penetra- 
tion." it serves to indicate that the very same cartridge whioh gave 
the lowest pattern, out of twenty-five rounds fired from the same gun, 
also gave the lowest amount of penetration; and in many other 
instance! where the patterns were poor the penetration was defective 
likewise , although not actually the lowest of the entire series. It will 
be found, too, on looking through the records of penetration, that it 
occasionally happened that not a single sheet of paper was penetrated 
by three pellets : and yet three pellets formed but a hundredth part 
of the charge which was fired at the target. The especial object of 
calling attention to these defective rounds is to make it obvious that 
when, from irregularity in the strength of the caps or other cause, the 
charge of shot is so widely scattered as to give a very poor pattern in 
the 80in. circle, the pellets commonly have but a small amount of 
penetrative force ; for each grain of shot, by becoming fully exposed 
to the resistance of the atmosphere soon after it leaves the muscle of 
the gun, quickly falls off in velocity. On the other hand, if the main 
body of the shot keeps compactly together after leaving the barrel, 
and passes through the air for a good distance somewhat in the form 
of a ball, before spreading greatly, there is comparatively little loss of 
velocity. Even when only a small portion of the charge " balls," 
those few pellets retain a much higher amount of speed than the rest 
of the charge ; and similar results are evidenced whether the penetra- 
tion of the pellets is indicated by means of paper pads, or their force 
is recorded by the force-gauge, or the velocity ascertained by ohrono- 
graph, as will be shown hereafter, in reports of subsequent trials. It 
may here be mentioned, too, that the amount of recoil represented in 
the following tables is considerably less than was stated in the original 
report, whioh gave the full numbers recorded on the scale of the 
Salter balance. But in these trials the index did not start from zero, 
as, in order to prevent the " jar " arising from the length of the run. 
and to procure more steadiness in shooting, the machine was screwed 
up to 80, as the starting point. Consequently, supposing the move- 



ment started at 80, and went up to 100, there would be a recoil 
through 70 points or pounds on the scale, with a gradually increasing 
resistance ; and dividing the number 70 by 2, in order to ascertain the 
mean amount of resistance, the result would here be givtn as 86, 
instead of 100, as in the original report. In this way the results 
recorded by Mr. Walsh's apparatus (illustrated on page 111) approxi- 
mate pretty closely with the foot-pounds recorded by Mr. Phillips's 
more scientific machine (illustrated on page 123). But the results can 
only be taken as approximate ; as, with the former, the weight of the 
movable part of the machine was constant— no allowance being made 
for differences in the weight of the guns ; whereas, with Mr. Phillips's 
apparatus, the weight of the movable portion is regulated in corre- 
spondence with the gun's weight, and consequently the " energy of 
recoil " can be exactly estimated in foot-pounds. Where the guns 
are all of nearly the same weight, this may not be very material ; but 
with light guns, fired from a heavy machine rest, the record made 
would be much below the correct proportion.] 

The gnus which were used in these trials were of the following 
weights : 

Chozebobbs (all 30m. barrels). lb. os. 

I. Messrs. Curtis and Harvey's (made by Maleha-n) 7 2 

II. Messrs. Hall and Son's (mtde by Maleham 7 3 

m. Mt earn. Pigou, Wilka, ft Laurence's (made by W. W. Gre- ner) 7 8 

IV. Schultse Company's No. 1 (made by Maleham) 7 

V. „ „ No. 2 (made by W. W. Greener) 7 8 

VI. „ „ No. 8 (made by W.W. Greener) 7 8 

CYLun>sna (all 30in. barrels). 

VII. Messrs. Curtis and Harvey'B (made bv F. T. Baker) 7 

VOL Messrs. Hall and Son's (made by F.T.Baker) 7 2 

IX. Messrs. Pigou, Wilks, ft Laurence'B (made by W. W. Greener) 7 3 

X. Schultse Company's No. 4 (made by Maleham) 7 

XL „ „ No. 5 (made by W. Powell and Son) ... 6 15 

XII. „ „ No. 6 (made by F.T.Baker) 7 

GUN L— (Choixboeb.) 
(lsos. No. 6 shot used throughout) 

Pattbeb. PsxrnuTtov. BVeniL 



Powders. 
C. ft H., SJdrs. No. 6 

HaU,_3Jars. No. 6 

P. 4W.,3*dri. No.5 
Sohultse, 52 grains 

.. 68 

»» 80 


Aver. High. Low. 
204 ... 242 ... 152 
173 ... 227 ... 98 
172 ... 224 ... 85 
195 ... 247 ... 50* 
168 ... 229 ... 84* 
203 ... 253 ... 95 


aver. 

23 .. 
20 .. 

24 .. 

25 .. 
25 .. 
27 .. 


Hi*h. 
. 26 .. 
. 26 .. 
. 30 .. 
. 31 .. 
. 37 .. 
. 86 .. 


Low. 
18 
16 
20 
20* 
18* 
19 


lb. 
337 
32-5 
36*3 
34-2 
34*0 
34-0 


Averages 

GUH 


186 


24 .. 






34*0 


r IL— (Choebbobe.) 








C.ftH.,3fdrs.No.6 

HaU f 3drs.No.6 

P. ft W., Sdrs. No. 4 
Sohultse, 49} grains 

- % 

i» ** t 


197 ... 237 ... 56 
179 ... 216 ... 42 
214 ... 249 ... 177 
169 ... 255 ... 45 
194 ... 244 ... 67* 
167 ... 233 ... 69 


24 .. 

22 .. 

23 .. 
26 .. 

25 .. 
28 .. 


. 28 ... 
. 26 ... 
28 ... 
. 34 ... 
. 32 ... 
. 86 .. 


21 
19 
19 
17 
0* 
20 


83*9 
32-2 
314 
33*4 
33*3 
337 


Averages 

GUN 


185 


UK .. 






33-0 


HI.— (Chobebobe). 








G. ft H., 3*drs. No. 6 

Hall, 8Jdrs. No. 6 

P.AW.,3idrs. No. 4 
Schultse, 47 grains 

- % 


220 ... 235 ... 196 
188 ... 219 ... 141 
211 ... 250 ... 172 
202 ... 245 ... 100 
194 ... 272 ... 135 
217 ... 259 ... 151 


26 .. 

26 .. 
24 .. 

27 .. 
27 .. 
26 .. 


. 31 .. 
. 28 .. 
. 29 .. 
. 38 .. 
. 82 .. 
. 81 .. 


22 
22 
20 
21 
22 
28 


33-4 
34*8 
33-3 
S2'5 
34-3 
32-4 


Averages 


205 


26 .. 






33*5 


GUI 


J IV.— (Choibboei.) 








G. ft H., Sfdrs. No. 6 

Hall, 3Wr». No. 6 

P. ft W., 3*drs. No. 6 
Sohultse, 52 grains 

: S :: ::: ::: 


161 ... 207 ... 99 
169 ... 208 ... 64* 
147 ... 206 ... 77* 
180 ... 235 ... 97 
199 ... 252 ... 69 
185 ... 240 ... 58* 


22 . 
19 . 
21 . 

26 . 

27 . 

28 . 


. 27 .. 
.. 28 .. 
. 26 .. 
.. 33 .. 
.. 82 .. 
.. 85 .. 


. 17 
. 18* 
. 15* 
. 19 
. 20 
. 15* 


84*8 
33-0 
35-3 
32-5 
88*7 
848 


Averages 


174 


24. 






33*8 


gu: 


N V.— (Choebbobe.) 








C. ft H., Sidrs. No. 6 

Hall, Sidre. No. 6 

P. ft W., Sfdrs. No. 4 
Schultse, 47 grains 

•• g 


212 ... 236 ... 151 
185 ... 215 ... 135 
204 ... 249 ... 120 
177 ... 244 ... 82* 
188 ... 237 ... 110 
192 ... 227 ... 106* 


24 . 

26 . 
24 . 

27 . 
27 . 
27 . 


.. 28 .. 
.. 82 .. 
.. 28 .. 
.. 40.. 
.. 85 .. 
.. 82 .. 


. 21 
. 20 
. 20 
. 21* 
. 24 
. 22* 


88-0 
35*9 
83*7 
83*6 
83*0 
88*4 


Averages ... 


198 ~ 


26. 






88*9 
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GUN VL— (Choxvbobx.) 



Powders. 
C. A H., Sdrs. No. 6 ... 
Hall, Sdn. No. 6 
P. A W. f 3drs. No. 4... 
Schultze, 42 grains ... 
,. 42 „ ... 



Averages 



Aver. 
205 

206 
215 
211 



Pattxbv. 



High. 
242 , 
237 . 
242 . 
249 . 



Low. Aver. 



PXVBTBATIOV. BeOOil. 



180 ... 234 . 

181 



130 
156* 
126* 
131 
96 
119 



C.AH.,3idrs.No.4... 
Hall f _3Jdrs. Letter A. 
P. A W., Sidrs. No. 4 
SchultM, 47 grains ... 

.. 47 „ ... 



GUN VII.— (Ctlivdkb.) 

119 ... 163 ... 58* 

111 ... 141 ... 53 

128 ... 181 ... 87* 

103 ... 149 ... 48 

103 ... 159 ... 35 

102 ... 150 ... 29* 



Averages 



111, 



High. Low. 

28... 19 

82 ... 21* 

25 ... 18* 

29 ... 17 
31 ... 22 

30 ... 22 



16* 
18 
17* 
15 
20 
17» 



GUN VHL- (Ctuvdxb.) 



C.AH.,3idrs.No.4... 
Hall, Jttdrs. Letter A. 
P. A W., Sidra. No. 4 
Schultze, 42 grains ... 
„ 42 „ ... 



127 ... 176 ... 43* 

139 ... 168 ... 113 

132 ... 161 ... 86 

125 ... 150 ... 81 

129 ... 166 ... 78 

120 ... 171 ... 46* 



129 



30 . 
27 . 
26 . 

31 . 
33 . 
30 . 



C. A H., Sdn. No. 4 ., 
Hall, Sdn. Letter A.. 
P. A W. f Sdn. No. 4.. 
Schultze, 42 grains .. 
.. « „ .. 

If **° »» 



GUN DL— (Ctlwdxb.) 

100 ... 143 ... 34* 

110 ... 149 ... 35* 

111 ... 152 ... 53* 
105 ... 166 ... 47 
116 ... 166 ... 48* 
125 ... 167 ... 67* 



Averages 



Ul 



27 . 
26 . 

26 . 
29 . 

27 . 
27 . 



C.&H..3*dn.No.5... 
Hall. 3Jdrs. Letter A 
P. A W., 3*drs. No. 5 
Schultze, 42 grains ... 



GUN X.— (Ctlxvdxb.) 

129 ... 163 ... 55 

128 ... 170 ... 53 

126 ... 162 ... 84 

122 ... 174 ... 49 

135 ... 189 ... 64 

138 ... 194 ... 47* 



Averages 



ISO . 



29 . 
29 . 

27 . 



38 . 
31 . 



C. AH., 3*dra.No.4... 
Hall, 3£drs. A mixed 
P. A W., 3idn. No. 4 
Schultze, 42 grains ... 

42 

42 „ ... 

Averages 



GUN XI.— (Ctlivdxb.) 

116 ... 149 ... 74* 

116 ... 155 ... 67 

132 ... 164 ... 69* 

130 ... 158 ... 79 

132 ... 178 ... 47 

132 ... 183 ... 47* 



126 



GUN XII.— (Cylivdbb.) 

12 ... 154 ... 87* 

125 ... 155 ... 76 

123 ... 176 ... 70 

135 ... 182 ... 44 

135 ... 207 ... 70 

125 ... 160 ... 61 



127. 



30 . 
30 , 
29 . 



25 . 



0* 
16 
17 
20 
17 
16* 



14* 

0* 
14* 
12 
14* 
17* 



16 
19 
19 


18 

0* 



29 ... 

27 ... 



28 ... 



16* 
18 
14* 
21 
14 
0* 



0* 
21 
20 
20 
18 
17 



lb. 
32-2 
34*4 
32-5 
310 
31-7 
325 

32*4 



32*4 
32*3 
30*9 
30-5 
31*2 
31-8 

3T4 



34*2 
33-4 
31-8 
327 
321 
82*5 

8*8 



32*2 
82-7 
30-7 
31-6 
30*9 
28*5 

SlT 



34*3 
34-9 
34*2 
32*0 
82-0 
32*0 

83*2 



83-9 
35-7 
32-8 
32-1 
81-7 
31-7 

33-0 



35-7 
36-5 
36*4 
32*7 
32-4 
81-8 



C.AH.,3Jdrs.No.4... 
Hall, Sidra. A mixed 
P. A W., Sidrs. No. 4 
Schultze, 47 grains ... 

:: 8 ;: ::: 

Averages 

In the next series of tables, the results are grouped according to 
the variety of powder used (heaviest charge first), and the cylinder 
guns are placed side by side with the ehokeboree, in order to facili- 
tate comparison. 

CHOKE-BORE GUNS. 

Crans avd Habvxt's Powdxbs. 



Gun. Charge. 

IV.— 81 dn. No. 6 ... 

IL— S, „ „ ... 
IH.-S ., » ... 
IV.— 3 ( 

V.— 3$ „ „ ... 
VL-* „ „ ... 



II 



34-3 
33*9 
33-7 
33*4 
33*0 
82-2 



Averages ... 200 24 83*4 



CYLINDER GUNS. 
Curtis avd Habvxt's Powdxbs. 



Gun. Charge. 

XH.— Si dn. No. 4 
X.— 8j „ No. 5 
VIII.— 8 „ No.4 
XI.— Si „ „ 

vn.-s| „ „ 

DL— s „ „ 
Averages 




128 28 88-8 



CHOKE-BORE GUNS. 


Hall avd Sons' Powdxbs. 


Gun. Charge. J 

1 


Penet. 
Recoil. 


V.— Si dn. No. 6 ... 185 


26 35'9 


IH.-SI „ „ ... 188 


26 34*8 


TV-— 31 „ „ ... 169 


19 33-0 


L— 3* „ „ ... 173 


20 32*5 


VL— 3 „ „ ... 206 


27 34*4 


H.-S „ „ ... 179 


22 32*2 


Averages ... 184 


23 83*8 


PlGOU, WlLXS, AVD LAUBXVCB'S 


Powdxbs. 




I.— 3i dn. No. 5 ... 172 


24 86*3 


IV.-S| „ No. 6... 147 


21 35*3 


V.-Si „ No.4... 204 


24 337 


III.-sJ „ „ ... 211 


24 33*3 


VI.— 8 „ „ ... 215 


23 32*5 
23 31*4 


IL-S „ 214 



Gun. Charge. 



X.-3idrs.A. ... 128 

Xn.— Si „ A. mix. 125 

XL— 31 „ A. mix. 115 

vni.— Si „ A. ... 139 

VII.— 3$ „ A. ... Ill 

EL-3 „ A. ... U0 



Averages 



194 23 88*7 



SCHULTZX POWDXB. 

I.-52 grains 195 25 84*2 

„ 52 „ 168 25 34*0 

IV.— 52 „ 180 26 325 



IV.— 50 grains ... 

"l-Io :: ::: 

n.— 49J grains 

rft-ST::: 

» 47 „ ... 



185 28 34*3 
199 27 33-7 
203 27 . 34-0 



'V. 



47 
-47 

47 



II.— 42 grains... 

V.-42 

VI.-42 

„ 42 „ ... 
» 42 „ ... 



169 


26 


33*4 


194 


25 


33*3 


194 


27 


34*3 


202 


27 


325 


217 


26 


32*4 


177 


27 


33*6 


188 


27 


830 


167 


28 


33-7 


192 


27 


33*4 


180 


26 


82*5 


166 


27 


31-7 


211 


25 


81-0 



CYLINDER GUNS. 
Hall avd Sovs' Powdxbs. 



24 



21 



Averages.. 



121 23 84*3 



PlGOU, WlLKS, AVD LaUBXVCX'B 

Powdxbs. 

Xn.-3i dn. No. 4 123 24 86*4 

X.— Si ,, No. 5 126 23 34*2 

TO.— 31 „ No.4 128 22 30*9 

Xn.-3i „ „ 132 21 32-8 

VIII.— 3g „ , t 132 21 31-8 

IX.-S „ „ HI 20 30-7 



Averages... 



125 22 82-8 



SCHVLTSX POWDXB. 

XH.-47 grains ... 135 24 

„ 47 135 ~ 

„ 47 „ ... 125 

VH.-47 „ ... 103 

„ 47 103 



22 



Vm.— 42 grains 

t-8 :: 
:: 2 :: 

*ri :: 

., 42 „ 

IX.-42 „ 

VIL-42 „ 

XL— 40 grains 



125 25 

120 24 

129 24 
135 25 
138 23 
122 22 

130 24 
132 22 
132 22 
105 23 
102 24 

116 23 

125 21 



327 
32*4 
31-8 
31-2 
30-5 

827 
325 
32-1 
32*0 
82*0 
32*0 
321 
31-7 
317 
31*6 
31'S 

80*9 

28*5 

[Each of the above lines represents the average of 25 rounds, all 
fired with l|oz. of No. 6 shot. It will be observed that the number 
of sheets penetrated did not necessarily increase with the quantity of 
powder : the highest average was 28 sheets, and that number was 
penetrated by 42grs. of Schultze, as well as by 50grs. ; while 52grs. 
did not penetrate more than 26 sheets. The cylinders did not give 
so much penetration as the choke-bores; but the highest record 
(26 sheets) was made by 42grs., while 47gra. did not exceed 24 sheets. 
With both bores, however, the extra powder added considerably to 
the recoil— more especially with some of the black powden. 

The following summary will show the number of sheets penetrated 
by the respective powden with different charges. With the black 
powden the choke-bore results were as follows, with 150 rounds of 
each having been fired, or 26 rounds from each gun : 

Sheets 
Penetrated, 

C. A H. No. 6.— S drs., average of 25 rounds from 1 gun 23-86 

,. » 8* „ ., 100 „ „ 4 guns 23-91 

8| „ „ 25 „ „ lgun 22*04 

P. A W. No. 4.-3 „ „ 50 „ „ 2 guns 22*76 

SJ „ „ 50 ,» „ 2 guns 23*90 

„ No. 5.-8*., „ 25 „ „ lgun 24*20 

„ N0.6.-S* lf „ 25 „ „ lgun 21*16 

Hall's No. 6.— 8 „ „ 50 „ „ 2 guns 24*28 

SJ „ „ 100 „ ,, 4 guns 22-93 

Of the wood powder, 450 rounds were fired, and the average results 
were as follows : 

Sheets 
Penetrated. 

Schultxe.— 42 grs., average of 125 rounds from 8 guns 26*67 

M 47 „ „ 150 „ „ 3 guns 26-71 

49* „ „ 25 „ „ lgun 25*60 

50 „ „ 75 ., „ 2 guns 27*89 

52 „ ,. 75 „ „ 2 guns 25*28 

With Schultze (owing to there being as many rounds fired with the 
one nitro-com-pound as with all the Dlack powders conjointly) the 
same charge was fired several times in succession. Thus, of the 125 
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rounds with 42 grains, one gun used 76 rounds of this charge, while 
the other two guns fired but 25 each. Of the 150 rounds of 4?grs., 
one gun need 76, another 50, and another 25 ; of the 50trro., one gun 
fired 50 rounds, and another 25 ; and the same with the charge of 
52grs. And it will be observed that with all the powders, both black 
and nitro, the lowest penetration was given by the largest charge of 
powder. 

With the cylinder guns, which always scattered the shot-charge to 
a greater extent than the chokebores, there was not the same amount 
of variation ; but a gun made by Baker averaged 24£ sheets penetra- 
tion with 42grs. of Sohultze, and but 28) sheets when the powder was 
increased to 47grs.] ^^^^ 

Mb. Walsh's Report. 

In arranging the conditions of this important trial we were anxious 
to frame them so as not only to show which is the powder most suit- 
able to the sportsman's breech-loading shot gun, bat also at the same 
time to test the merits of the guns themselves. To a certain extent 
the powder makers, individually, have been the sufferers; because the 
gnnmakers selected by them have, in some instances, very naturally 
attended to their own interests first, and, instead of boring their guns 
so as to shoot best with the special powder of their nominators, have, 
as far as possible, regulated them so as to shoot with all equally well. 
In several instances, indeed, guns shot much better with an antagonist 
powder. But possibly this was a mere question of chance ; for the 
difference between these black powders is so small that we scarcely 
think it possible for a gunmaker to bore his gun for shooting with one 
of them so that it would not shoot well with another. Independently 
of this the powder makers were in the hands of the gnnmakers as to 
load. In several instances (and notably at first with Mr Maleham's 
guns) , pattern — which is of more importance than penetration in getting 
a good figure of merit— was sacrificed from a desire to get a high 
average for the latter quality. The experience gained in the first 
day's shooting taught everyone this; but the mischief was already 
done, and Mr Maleham suffered accordingly, though, in justice to 
Mr Greener, we are bound to state that he had previously told us that 
more than 47 grains of the Schultze powder is too heavy a charge. 

In the trial of choke-bores, all the six guns qualified for pattern ; 
but in the cylinders we were compelled to disqualify several, either 
for being larger in the bore than at the muzzle, or for making an 
average pattern less than 110. It will thus be gathered that the trial 
was really one between the choke-bore and the old-fashioned cylinder, 
as well as a competition between the powder makers ; and, being far 
more exhaustive than that of 1876, is of even higher interest, when 
regarded from the sportsman's point of view ; for although not, like 
that competition, inaugurating a complete change in the boring of 
shot guns, it will be found to embrace many particulars which will 
serve as guides and landmarks for the gunmaker, the powder maker, 
the cartridge loader, and the sportsman. 

To the powder makers we shall address ourselves in their turn ; but 
in the interval we may remark that a change in the wadding alone 
during the trial improved the regularity of the patterns made by the 
Schultze powder fully 20 per cent., and probably much more. This 
change was mainly due to the keen powers of observation possessed 
by Mr Baker, who had not previously had much experience with the 
new explosive. He had fully and most honourably complied with our 
instructions to regulate his two guns with the powders of his respec- 
tive nominators only; but, finding all his competitors did the best 
they could " all round." in justice to him we gave our permission to 
him to follow suit, and the consequence was that, by using hair wads 
instead of wool, and other trifling manipulations^ not only was the 
average pattern of his own guns wonderfully improved, but Mr 
Griffith, who loaded the other guns for the Schultze Company, adopted 
the plan generally, with great success in obtaining regularity of 
pattern and diminishing the variation in recoil. 

From the conditions it will be seen that we had arranged that the 
several powders were all to be tried out of every gun ; and we confess 
that we made this condition with the expectation that the powder 
makers would instruct their selected gnnmakers to regulate their 
respective guns for their powders only. It appeared, however, that 
no such orders had been given by Messrs Pigou and Wilks or by the 
Schultze Company, or, if given, that they had not been attended to. 
But in any case there does not appear to have been any drawback to 
the desirable result whioh accrued, namely, that with nearly every 
gun all the powders competed on even terms, each gunmaker seeming 
to take as much pains with the powders competing against the firm 
he represented as with that of the latter. This is a very desirable 
state of thingB from the sportsman's point of view ; but, high as we 
found the courtesy and chivalrous feeling of the several powder- 
makers, we certainly were scarcely prepared for such a consummation. 
In a preliminary article, published in the Field of March 9, we stated 



that " the variation between the several makes " (of the black powder) 
" is not sufficient to create any great difference of opinion in the 
sporting world," and that the competition in the main would lie 
between it and the wood powder. The result of the trial confirms 
this opinion ; for, as will be seen by the following summary, the total 
variation in the figures made by the black powder is not beyond the 
range of chance, while the individual scores are still more up and 
down. 

In printing the scores we have not followed the exact order in 
which the guns were shot, but have, for the purpose of facilitating 
reference, placed all the black powders together and all the Schultze 
together. We have also ; in the summaries of averages, adopted the 
alphabetical order, as being more convenient for reference, and insert 
the fractional parts that are not given in the previous summaries of 
pattern and penetration. 

Final Summary or Fiavui or Mxext. 

With Choke-bored With Cylinder 

Black Powdibs : Guns. Guns. TotaL 

Curtis and Harvey 29*44 28*81 M 58*25 

John Hall and Son 2073 41*07 02*40 

Pigou, Wilks, and Laurence ... 28*10 41*50 60*09 



Average 



26*00 



87*36 



63*45 



Wood Powdkb : 

( 8-14 38*74 46*88 

Sohultze Company, three rounds «{23- 14 32*97 56*11 

(27*91 21*44 49*35 



Average 19*73 31*05 



50*78 



From this summary it will be observed that Messrs Curtis and 
Harvey head the list of choke-bores, while they are at the bottom of 
the cylinders : and in the averages of the two classes of guns they arc 
again at the bottom. Messrs Hall and Son head the cylinders, but 
are last in the chokes ; whilst Messrs Pigou and Wilks can claim to be 
ahead in the list of total averages composed of chokes and cylinders. 
Lastly, the win in the cylinder class of Messrs Hall and Son is by a 
" short head" only, namely, '08. 

Comparing these results with those accruing in the trials of the 
Schultze powder, in the twelve guns with which it was tested, we 
find that m some cases the figure of merit has been higher than that 
of the corresponding black powder, though among the cylinders there 
are two figures of the latter above the highest of the Schultze 
powders. 

But, notwithstanding this unfavourable result (owing entirely to 
the occasional wild shot which appears to occur to a greater extent 
with the Schultze powder than with the black), the company manu- 
facturing it may allege that the penetration made by it is individually 
superior, as well as on the total average. 

With the average patterns we have here no concern, because of 
necessity they must have been np to the required standard with the 
guns for which they were regulated ; but in the average " difference 
between the lowest score made and the average pattern " a great 
falling-off occurs in the Schultze, to which the comparatively low 
figures are mainly due. Thus the average " difference of pattern " 
of the choke guns with black powder is 71*59, while that of the cor- 
responding Schultze patterns is 107*66. In the cylinders, the black 
gowder average " difference in pattern " is 58' 10, against o8'32 in the 
ohultze. Lastly, in recoil the Schultze powder showed a decided 
advantage ; but m the average " difference of recoil " its merit was 
far below that of the black powder, the respective averages being in 
the chokes, blaok 5*03, against Schultze 7*25. In the cylinders the 
respective figures were 8*42 and 6*66. 

The comparative performances of the four kinds of powder under 
the 1878 figure of merit may be made more intelligible to our readers 
by the following table, whioh gives them in their arithmetical order, 
whereas previously we gave them alphabetically : 



Table or RESULTS is Arithmetical Obdeb. 



Cylinder 
Guns. 



Choke-bore 
Guns. 



Figure of 
Merit. 

1. John Hall and Son 41*67 

2. Pigou, Wilkes, and Laurence 41*50 

3. Schultze Wood Powder 31*05 

Curtis and Harvey 28*81 



( 1. Curtis and Han 
\ 2. Pigou, Wilks, a 
1 3. John Hall and E 
(.4. Schultze Wood 



1. Curtis and Harvey 29*44 

Iks, and Lanrenoe 28*10 

LSon 20*73 

i Wood Powder 19*73 



Average 
both " 



( *• 
rage in 12. 

OltlllBOS V 3. 

(.4. 



1. Pigon- Wilks, and Laurence 34*84 

John Hall and Son 31*20 

Curtis and Harvey „ M 29*12 

Schultse Wood Powder •-...... 25*39 
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PERFORMANCES OF THE SeTERAL GUNS INDEPENDENTLY OF THE 

Powder Competition. 

Having discussed the perf ormances of the twelve competing gone 
from the powder point of view, and by the figure of merit of 1878, 
we must now analyse their doings as compared with the trial of 1875, 
not only individually, bat on the average performance with their six 
different charges. 

Early in the competition it was surmised, by Mr Pigon's keen 
power of calculation, that in order to obtain a high figure of merit it 
was as a rule necessary to keep down the pattern, and indeed to 
sacrifice the penetration to it, by lowering the charge of powder, 
which he did in his own case whenever he was able himself to 
superintend the loading. Of this we were previously fully aware ; 
and it was to guard against the abuse of this condition that we made 
it a necessary qualification that all the guns in each class should make 
a specified pattern with the powder of their respective enterers ; in 
other words, that they should not be so bored as to give a uselessly 
low pattern, which in that case might be made much more uniform 
than with the moderately high one which the conditions demanded 
from each gun on ite first trial. Obviously, however, this rule does 
not apply to such carefully-boredguns as that of Mr W . W. Greener, 
representing Messrs Pigou and WiUra's interests, or to that of Mr 
Baker, entered by Messrs Hall ; for, in the former case, with the 
enormously high average pattern of 220, the " difference from the 
lowest" was only 24, while Mr Baker's cylinder, with the high 
average pattern of 189, gave the "difference" of only 26. On the 
whole average, however, the "difference" in the cylinders was only 
about three-fourths of that of the chokes, bearing out Mr Pigou's 
opinions completely. It was frequently alleged to us that though 
this condition was a very good one quoad the gun, it bore hardly on 
the powder-makers ; but here we must join issue, though we confess 
that we think the interests of the latter were sometimes sacrificed to 
those of the former. But there was no hardship, every powder being 
fairly tried in every gun on similar terms. It very commonly happened 
that the gun selected for one black-powder maker performed better 
with the powder of some other firm, the compliment being as fre- 
quently returned with the next gun tested. Certainly the black- 
powder makers have no reason to complain of this part of the con- 
ditions, as it bore very severely on their antagonist, the Sohultze 
powder, which would without its institution have occupied a very 
different position ; for, according to our figures of merit of 1875, the 
following would have been the total averages in the two classes of 
guns : 

Mxajt Avxilaob Floras or Choxjcborbs zh 1878, Calculated 

ACCORDING TO THE CONDITIONS OF 1875 TRIAL. 

Penetration. Pattern. ^ESt* 

Schultse Powder Guns 150-08 188*25 347*83 

Black Powder Guns 140*00 192*53 332*53 

Superiority of Sohultze powder over black 14*80 

Mxajt Avzraob Fionas or Cylinders in 1878, Calculated 

ACCORDING TO THE CONDITIONS OF 1875 TRIAL. 

Penetration. Pattern. **$£{£* 

Schultse Powder Guns 139*88 122*88 262*21 

Black Powder Guns 135*97 12T88 257*80 

Superiority of Schultze powder over black 4*41 

Doubtless many of our readers will be desirous of knowing how the 
guns used at this trial of explosives compare with those which com- 
peted at the gun trial of 1875. We therefore have selected the final 
averages of the six choke-bores and six cylinders of the present trial, 
and have added penetration and pattern together to obtain the figure 
of merit, in the same manner as was done in 1875. Beneath these 
figures we have appended the corresponding figures of the last gun 
trial, so that anyone may see at a glance in what relation they stand 
to one another. 



Penetration. **£»>* 



TABLE OP COMPABISON OP GUNS OP 1878 AND 1875. 

Choke-bores. 

gft£ M«ker. Pattern. 

L Maleham 185*93 143*38 329*61 

n. Maleham 186-96 14668 383*64 

m. Greener 205*29 158*24 362*53 

IV. Maleham 173*58 148-88 327-44 

V. Greener 192*91 15512 358*03 

VL Greener 197*71 151*64 ...... 859.35 



Average of six guns of 1878 ... 190*39 
Average of six highest in 1875 180*75 



149*54 839*93 

196*17 376*92 



No. of 

Table. 

VII. 

vm. 

IX. 

X. 

XI. 

XII. 



Ctlihdxrs. 

Maker. Pattern. Penetration. I jfjj r 3° f 

Baker 110-05 140*20 250*25 

Baker 128*57 140-52 269*09 

Greener 110*89 130*16 241*05 

Maleham 129-52 140*76 270*28 

Powell 126*51 134*44 260*95 

Baker 127*58 189*84 267*42 



*2 



Average of six g^uis of 1878... 12219 137*65 25974 

Average of six highest of 1875 120*92 159*21 28013 

In making the above comparison we should draw attention to the 
fact that in 1875 the six highest guns were selected from upwards of 
eighty, and though they were no doubt deserving of their position, 
yet to some extent chance aided their scores ; and if they had all six 
shot again, a considerable alteration would probably have taken 
place. Secondly, in reference to the apparently reduced penetration 
displayed in 1878, it must be remembered that the high importance 
placed by us on regularity of pattern in framing our figure of merit 
induced the gunmakers during the course of the trial to sacrifice 
penetration to the former highly desirable quality ; and of this there 
can be no doubt. In addition to which recoil now comes into the 
calculation ; and, from a fear of the consequenoesin both directions, 
no gun was shot with 8£drs. of powder, with a view to obtain high 
penetration, as was the case in 1875. Lastly, the Schultze powder 
now comes into play, though a careful analysis of the tables will show 
that it has operated advantageously ; for, while the whole average 
pattern of 1878 is a trifle higher than that of 1875, the penetration of 
1878 would have been still more reduced than it has been but for the 
Sohultze powder, which give a considerably higher average penetration 
than the black powder. It may probably be asserted that the paper 
supplied by Messrs Pettitt in 1878 was stouter or tougher than that 
of 1875 ; but there is an import ±nt fact which tells against this excuse 
for the deficiency of pen3tration recently displayed— namely, that 
the cylinder penetration of 1878 is, as nearly as may be, similar 
to that of 1875. With a view to set at rest this important 
point, we have, by a curious chance, been enabled to test the 
gun shot by Mr John Rigby in the trial of 1875, which was the 
only one that penetrated the 45 sheets with three pellets, and 
which gave an average penetration of 170. This gun has been little 
used, and has been kept in the most perfect condition by one of the 
customers of Mr. Bigbv, who is of opinion that its barrels are in 
exactly the same condition as in 1876. On testing this gun in our 
machine rest on May 18, with similar pads to those used at our late 
trial, the average penetration was about 144, whereas its average 
penetration in 1875 was 170— tending to prove that the pads of 18/8 
are really Btouter than those of 1875. There is one other possible 
explanation of the above ouriously conflicting results— namely, that 
the high temperature and dry condition of the air during the whole 
of the 1875 trial were in favour of the ohokebore, as compared with 
the ovlinder at that trial, and also with the choke at the trial recently 
completed. 

More than one missfire in a thousand is regarded by sportsmen as 
an abomination (by the way, there were but two in the whole 2500 
shots, one with the black powder, and the other with the Schultze) ; 
but a missfire is far better than a pattern of 50 or 60 at forty yards . 
because in the latter case u fur or feather " will seldom be killed, and 
may probably be wounded without being bagged— a consummation to 
be carefully avoided, on the score of cruelty and bad economy. Now 
such patterns occurred, as a rule, in nearly all the scores made in 
1875, even in the small series of twelve shots then adopted. Mr. 
Greener's winning gun varied from 235 to 146 in the first round, and 
from 237 to 191 in the second ; while among the scores of the five 
guns shot against it in Class 2 the following figures appear — namely, 
133, 89, 78, 115, and 100. So that if the " figures of merit " on that 
occasion were calculated on the principle of that of 1878, the 
subtraction of the " difference between the lowest pattern and the 
average," in addition to the properly estimated deduction for recoil, 
would, with some of them, make a very poor "figure " indeed. It 
was from a due consideration of this weak point in modern guns that 
we ventured to alter the conditions for the figure of merit. 

Test of the Centre or the Pattern. 

It will be observed, in No. 4 of the conditions of the trial, that 
there was to be a black square of 4in. marked in the centre of the 
brown paper pad, and the hits thereon were to be recorded, but 
without coming into the terms of the competition. The reason for 
doing this was in order to carry out the suggestion made by a 
correspondent, to " mark off in the centre of the win. cirole a square 
of 4in., and ascertain how many pellets would be put in; it would 
show what chance a partridge would have." Every pad was accord- 
ingly furnished with a 4in. paper square fixed in its middle, on which 
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the number of pellet marks was registered and entered in our books. 
It would be useless to print these to the extent of the whole series of 
1800 shots, but we will give the numbers made by the five highest in 
each class at 40 yards, and also the number of pellet marks made by 
these guns afterwards tested by us at 50 and 60 yards. 

Commencing with Greener's gun, which gave the high average 
pattern of 220 with C. & H. powder, 211 with P. A W. powder, and 
188 with Hall's powder 2 the number of pellets in the 4in. square, or 
sixteen square inches, in the twenty-five rounds (twelve from the 
right, and thirteen from the left barrel) were respectively as follows, 
at the 40 yards distance. And it will be seen that with two powders, 
an average of about ten pellets were placed within the sixteen square 
inches, and with the third powder two pellets less : 

Chorbobs Guy, No. HI.— At 40 yards. 

Bight Barrel. Average. 

10,12,7, 7,10,11, 8,12,10,6,10,16 = 10 

5, 4,5, 8, 4,14,11, 6, 8,7, 8, 8= 7 

9,21,8,10, 7, 7,11, 7, 5,7,12, 7= 9 

Left Barrel. Average. 

... 6,12,12,10,14, 9,10,10,9,11, 6, 7, 9 = 10 
... 8, 8,11, 9, 7,14, 5, 9,4, 8, 9, 8,18= 9 
... 9, 9,10,12,13, 9, 9,11,7, 8,10,13,16 = 10 



Powder. 
C.AH. 
Hall 
P. AW. 



C.AH. 

TTall ... 

P. AW. 



We also give the records of two other choke-bores — one being 
Greener's second Sohultze gun, which gave an average pattern of 208 
with Hall's powder ; and the other was Maleham's gun, made for 
Messrs. Hall, which gave an average of 214 with P. & W . powder : 

Choxxbokx Guv, No. V.— At 40 yards. 
Powder. Average. 

Hall.— Bight barrel ... 10,4,9,8,5,11, 8,8,6,8, 8,5 = 7 

HalL— Left barrel 14, 7, 6, 8, 9, 8, 16, 12, 7, 8, 8, 14, 4 = 9 

Chokxbobx Guv No. n.— At 40 yards (Pattern, P. A W., 214). 
Powder. Average. 

P. A W.— Right barrel ... 4, 6, 11, 7, 16, 7, 5. 12, 4, 9, 10, 8 = 8 
P. AW.— Left barrel ... 13,6,8, 7,6,13,9,7, 7,8,13, 7,6 = 8 

Ctlikdee Gun, No. Yin.— At 40 yards (Pattern H., 139; S., 129). 
Powder. Bight Barrel. Average. 

Hall 6, 6,2,3,5,4,5,1,6,5,2,4 = 4 

Schultze 2, 3,3,2,4,4,1,2,4,2,9,5 = 3 

Sohultze 1,10, 2,0, 1,2, 1,3,5,8, 6,5 s 3 

Left Barrel. 

Hall 5, 11, 6, 3, 4, 5, 5, 5, 5, 3, 7, 1, 8 = 5 

Schultze 4, 1, 2, 4, 8, 1, 5, 6, 6, 3, 9, 4. 4 = 4 

Schultze 2, 2, 5, 7, 8, 6, 6, 5, 2, 3, 4, 7, 5 = 5 

Ctlihdxr Gun No. XII.— At 40 yards (Pattern S., 125). 
Powder. Average. 

Schultze.— Bight barrel 2, 4, 3, 2, 6, 11, 5, 5, 4, 8, 4, 1 = 4 

Schultze.— Left barrel 8, 2, 0, 0, 4, 3, 1, 2, 7, 2, 2, 5, 2 = 3 

Ctlixdxx Gun No. XI.— At 40 yards (Pattern C. and H., 116). 
Powder. Average. 

C. A H.— Bight barrel 3,0,1,8,2,4,4,4,3,0,2,5 = 3 

C. A H.— Left barrel 3, 6, 5, 4, 0, 5, 3, 7, 2, 9, 0, 6, 6 = 4 

50 Yabds. 
Mb. Gkbihsb's Winning Chokb, with No. 6 shot. 
Powder. Bight Barrel. Average. 

P. AW 4,4,5,6,5,6,5,7,5,5,7,6 = 5 

CandH 5,4,3,5,6,3,4,5,2,2,6,5 = 4 



Schultze 



5, 4, 4, 2, 6, 4, 3, 2, 4, 8, 2, 4 = 4 
Left Barrel. 



P. A W. ... 
C. A H. 

Sohultze 


8,4,5,6,4,6,5,4,5,3,5,5,5 = 5 

6,3,3,4,4,5,5,6,4,3,3,4,3 = 4 

6,3,4,4,6,5,5,2,5.4,5,3,4 = 4 




Ditto, with No. 5 shot. 


Schultze 

P. AW. ... 


Bight Barrel. 

5,4,6,4,5,1,5,6,6,3,3,5 = 4 

8,4,2,4,4,4,4,3,5,4,2,5 = 4 




Left Barrel. 


Schultze 
P. AW. 


2,8,5,7,8,4,6,4,3,4,8,8,3 = 4 

8,4,5,2,5,2,3,4,3,8,5,4,4 = 4 



Mb. Baker's Modified Chokb, with No. 6 shot. 
Powder. Average. 

C. AH.— Bight barrel 4,3,6,3,2,4,4,8,3,4,3,5 = 4 

C.AH.— Left barrel 3,3,8,3,4,4,4,4,4,5,3,4,2 = 4 



Mb. Baker's Ctxjxdbb No. Yin. 
Powder. Bight Barrel. Avenge. 

Hall's A 4,2,3,3,2,3,2,3,3,1,2,2 = 2 

Schultze 4,3,5,3,2,4,4,8,3,4,8,5 = 4 

Left Barrel. 

Hall's A 2,2,2,2,2,2,1,2.2.2,3,2,8 = 2 

Schultze 1,3,2,2,5,3,8,2,3,4.2,4,3 = 3 

Mb. Powell's Ctlindbb.— At 50 yards, with No. 6 shot. 
Powder. Bight Barrel. Average. 

P. AW 1,2.2,8,2,1,0,2,3,1.2,2 = 2 

Schultze 1,2,2.1,4,0,0,2,8,4,0,2 = 2 

Left Barrel. 

P.AW. ... 2,3,1,L,2,2.2.1,2,2,2,2,2= S 2 

Schultze « 2,2,0,5,2,1,5,1,2,4,2,0,2 = 2 

Mb. Gbbxhxb's Chokb.— At 60 yards, with lgos. No. 6 shot. 
Powder. Average. 

P.AW.— Bight barrel 3,1,3,4,3,2,3,4,5,2,1,8 = 3 

P.AW.-Leftbarrel 3,2,2,3,3,2,8,2,3,2,2,3,2 = 2 

Same Gun, with ljoz. No. 5. 
Powder. Bight Barrel. Average. 

P.AW 8,3,2,1,3,1,2,4,2,3,5,3 = 3 

Schultze 3,2,3,2,6,3,0,4,3,2,2,3 = 3 

Left Barrel. 

P.AW 2,2,3,3,3,2,3,1,2,2,3,3,8 = 2 

Schultze 1,2,3,3,4,4,4,2,2,3,3,2,4 = 3 

TRIAL OF PATTERN AT 50 YABDS AND 60 YABDS. 

With lgoz. No. 6. at 50 yards. Same at 60 yards. 

Gbebhbr's Chokb : Aver. Hgst. Lwst. Aver. Hgst. Lwst. 

C. A H., Sidrs. No. 4 ... 182 ... 160 ... 100 — ... — ... — 

P.AW.,3idrs.No.4 ... 154 ... 182 ... 122 89 ... 117 ... 62 

Schultze, 45grs 129 ... 184 ... 64 Ill ... 144 ... 42 

Bakbb's Mkdium Chokb : 

C. A H., Sgdrs. No. 4 ... 115 ... 144 ... 67 — ... — ... — 

Powbll's Ctlivdbb. 

P. A W., Sidrs. No. 4 ... 67... 96... 18 - ... — ... — 

Schultze, 42grs. 76 ... 139 ... 18 — ... — ... — 

Bakbb's Ctlindbb : 

Hall,3JdrB.A 77... 94... 56 — ... - ... — 

Schultze, 45grs. 95 ... 128 ... 48 — ... — ... — 

Gbbbhbb'b Chokb : With lgoz. No. 5 at 50 yards. Same at 60 yards. 

P. AW., Sidrs 120 ... 142 ... 95 89 ... 108 ... 52 

Schultze, 45grs 127 ... 153 ... 74 ... (42grs) 95 ... 130 ... 61 

[The penetration was also taken, but we do not reprint the results, 
as they were misleading, owing to the paper pads not being of equal 
thickness, it having been supposed that a portion of the pad might be 
dispensed with at the longer ranges. Some guns and powders were 
tried at pads of 20 sheets, others at 25 sheets, and others at 40 sheets ; 
and no comparison can be drawn between them. For instance, a gun 
was fired at pads of 20 sheets, and in every round bat one all the 
sheets were peoetrated. The same gan and charge were afterwards 
tried a", 25 sheets, and four-fifths of the rounds penetrated every sheet. 
Another powder was then tried at similar pads, and the first sine 
rounds penetrated all the sheets ; whereupon the pads were increased 
to 40 sheets, and then the number penetrated diminished consider- 
ably — varying[ from 16 to 25 sheets, and barely reaching 22 on the 
average. It is obvious, therefore, that the springiness of the paper 
varies with the thickness of the pad, and thus modifies the amount of 
penetration. — T.] -^_ 

Trial of Powder Nearly a Century Old. 

On Thursday, May 9, 1878, we tried Mr. Baker's modified chokebore 
with some finely grained powder made by an ancestor of Mr. Pigou in 
1790, which has been lying in a brick vault ever since, but which 
produced most wonderful shooting at 40 yards, both in pattern 
and penetration. Tbe tin-plate of the case was entirely corroded, so 
that a very slight touch of the finger and thumb burst the walls, 
which were previously broken, allowing the powder to escape ; but 
nevertheless it seemed as strong as ever, and, as above remarked, 
produced most excellent targets. These were commenced by our- 
selves ; but, in consequence of other engagements, they were chiefly 
conducted bv Mr. Lane (" Twenty Thousand Shots "), whose assist- 
ance throughout the trials was of the highest value. The results 
we leave him to record as follows : 

Mt Dear Sib,— I send you a copy of my notes on the 1790 powder. The 
pattern would certainly have been much higher oould we have got a greater 
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elevation— the top of the circle being ▼err thin— and most likely another 
sheet or two of penetration, as the central shots were always really below 
the pad. This powder was of very fine grain, an excellent colour, very hard, 
and perfectly clean. It was shot with Mr Baker's modified choke, hard 
ahot No. 6, 30in. circle at 40 yards. 

Patterns very good and even, but all low, the gun rest not permitting a 
greater elevation; and probably 3dr. and l&oz. would have done still belter. 
This powder has certainly kept most marvellously. A. 6. L. 

[The following is a summary of the results, in which the recoil is 
stated in the same proportion as in previous parts of the 1878 report.] 



2gdrs. l l 8 oz. ... 
»» »• ••• 

SHrs., lk>'z. .'.'.' 
Sjdrs., ljoz. ... 


Pattbbx. 
Bight. Left. 

... 160 170 .... 

... 209 148 .... 

... — 219 .... 

... 145 162 .... 

... — 163 .... 


Penetration. 
Bight. Left. 

24 25 .. 

24 21 .. 

.... — 24 .. 

27 30 .. 

— 26 .. 


Becoi 

307 

30-7 

307 

340 

34*0 






W.— T. 



TRIAL OF 12, 16, AND 20-B0RE GUN8 (1879). 

(Field, 1879 ; Vol. 53, pp. 161, 521, 623, 535.) 

Committer -. Capt. Mayo, Messrs. A. J. Lane, and W. T. Mainprise. 

When we were asked to test the powers of 20 and 16-bores against 
the standard 12, we undertook the task without the slightest idea that 
either one or the other could hold its own, and all that we contem- 
plated was the arrival at the exact handicap between them. We 
believed that in the hands of a weak man, unable to carry weight, a 
20-bore would do better at game than a 12 ; but that a strong man 
could perform as well with the " popgun " as with the 12-bore we 
never dreamed. Once n ore, however, we are shown that nothing but 
actual experience is to be relied on in gunnery ; for in the present 
trial tbe 12-bores barely hold their own at 40 yards, taking for granted 
that onr figure of merit is conducted on sound principles, which we 
fully be'ieve it to be. It is alleged that the 30in circle just suits the 
small bores ; but then it also suits the sportsman, and has long been 
the accepted target for testing his guns. Manifestly, if a larger area 
is to be covered, 300 pelleta will cover it better than 260 ; but, a? we 
said before, the sportsman is contented with a 30in. plate, and, that 
being the case, the matter is now set at rest ; and clearly no allow- 
ance should be made at the pigeon trap for the small bore, if the 
weight of the gun is not to be taken into consideration. 

We hare the satisfaction of being able to state that both tbe com- 
petitors and spectators are perfectly satisfied with our " force gauge/' 
which, by the aid of Mr Green, of Cheltenham, and Mr Jones, of 
Birmingham, we have now made a very perfect machine. One chief 
merit in our eyes is that it registers the average force of the middle 
of the charge, and not that of three pellets only, which was done by 
the old brown-paper pad. This latter test, we fancy, misled the gun- 
maker into the use of too much powder, which would drive a limited 
number of exceptionally hard pelleta with great force, while the bulk 
are deformed by the explosion, and do not penetrate more than half 
the number of sheets. Now three or four pellets are useless ; and 
what the sportsman must rely on is the parformance of the whole of 
the central pellets of his charge, which the new test measures 
accurately. Mr Green did wonders with reduced charges of powder 
and shot ; and we believe it will be proved hereafter that of late the 
charges generally adopted have been considerably too large ; but we 
may remark that there are two sides to this question, as Mr Jeffries's 
and Mr Jones's high figures were obtained under exactly the opposite 
conditions. 

Up to the vear 1878, in estimating the merits of a gun, it was con- 
sidered expedient to combine pattern and strength of shooting in 
equal proportions, both being desiderata of similar value, and usually 
as one was gained the other was lost. Hence, np to that time the 
figure of merit was compounded in such a way as to make the two 
subordinate one to the other— the method adopted being to count the 
pellets of shots striking within a 30in. circle for the one, and the 
number of sheets of brown paper pierced, multiplied by six, for the 
other. This multiplication was suggested as a means of raising the 
"penetration," as it was technically called, to about an equal position 
with the pattern, without which the latter would have been "all in 
all." Prior to the 1878 trial, however, choke-boring came fully into 
play, by which it was rendered apparent that any desired pattern up 
to 230 might be obtained ; and for this reason we then abandoned 
pattern, pure and simple, as an element in the figure of merit, and 
instead oi it adopted its variation as an adjunct to penetration, con- 
sidering uniformity of pattern as the one thing needful to make the 
gun a reasonably perfect piece of mechanism. This conclusion was 
arrived at in consequence of the wild shots which so often occurred in 
testing the choke-bDre, and which, of course, led to frequent " misses " 
in the field, without any fault on the part of the sportsman. In 18/8 
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Ids was fully tested, and, with a few exceptions, it was found that 
onr anticipations were realised. In addition to these two essentials, 
we also tested the amount of recoil by means of a Salter's balance, 
and at the same time the " putting together " of the barrels, through 
the agency of the machine rest which we had recently invented, and 
used for the first time at that trial. This machine not only does 
away with the influence on the results of the human shooter, whose 
skill was often supposed to be the cause of success rather than the 
boring of the gun, Dut it also shows whether the barrels are properly 
11 put together," penalising them severely if they are not — because 
both cannot then be made to shoot at the centre of the target, and all 
that can be done is to humour them by a compromise, as was done in 
many instances last week. In 1878 we fully tested this machine rest, 
and all the competitors were perfectly satisfied with its performance, 
so that it was unanimously accepted as the best means or testing the 
gun in a public trial; and this reputation it fully maintained last 
week. • 

We may also mention that, during the interval between the trial of 
1878 and that just concluded, we had demonstrated by experiment 
that the cause of the wild shots alluded to above resides in the 
chambering and in the wads used, and had published a method of 
loading which almost completely prevents their occurrence. 

But we had still one defect to overcome, consisting in the " rough- 
and-ready " means adopted for testing penetration, or, as we now call 
it, " force." It consisted, as is well known, in the use of pads of 
brown paper fixed in front of the target, the penetiation being 
measured by the number of Bheets pierced by three pellets — as it was 
practically impossible to trace all the pellets throughout the sheets 
and take the average penetration, which is what ought to be done ; 
for of course three pellets are not of much use in a space lOin. square, 
or 100 square inohes. In addition to this defect, brown paper, even 
of a fixed quality and weight, differs greatly in thickness and Lard- 
ness, and is also affected by the weather, so that it could only be 
i e lied on approximately as a means of comparison. After trying to 
induce the gunmakers themselves to invent some better test, we hit 
on one ourselves, which, with the aid of improvements suggested by 
Mr. Green and Mr. Jones, now gives most reliable results, and 
measures the average force per pellet in a manner which gave perfect 
satisfaction to all the competitors . The plan adopted is in principle t hat 
of the machine described in the Field on Jan. 26, 1879, the improve- 
ments consisting in the adoption of a different steel for the plate, and 
in the use of a different tell-tale, which, by means of a vulcanite point, 
wipes out the black paint spread on a white plate of glass, leaving a 
well-defined white line to indicate the extent of the movement of the 
lever. At 40 yards this tell-tale is perfectly reliable, but at 60 it 
occasionally appears to err, from some cause or other ; but still even 
then it gives tar better results than brown paper — and, moreover, 
its indications are similar at all times, so that in future we can take 
the figures of merit of 1879 as a datum line with which to compare 
other gunB by means of the new test. [The article descriptive of the 
force-gauge is given subsequently (page 120). 1 

Lastly j we should mention that we slightly altered the recoil test 
by screwing up the Salter's balance to 60lb. instead of 301b., as we 
found the accuracy of shooting greatly increased thereby. This 
necessitated the alteration of the 601b. deduction to 801b. before 
estimating the recoil. 

The conditions under which the trial was carried out were as 
follows, includitg several slight alterations : 

1. The entries to be confined to gunmakers ; and in each class every com- 
petitor to enter one gun, and no more. The entrance fee for each gun to be 
5 guineas. The Editor of the Field to be the manager, and his decisions on 
all points to be final. 

2. The competition to be at the ground of the All England Croquet and 
Lawn Tennis Club, near Wimbledon station, commencing at ten o'clock on 
Monday, April 28, and continuing daily from the same hour till complete!. 
The guns to be shot from the Field machine rest, in order according to lot. 
The competitor first drawn will shoot his 12-gauge, to be followed by that 
of the competitor who draws the second lot. Competitor No. 1 will then 
shoot his 16-gauge, to be followed by competitor No. 2, and so on to the 
20-gauges ; after which competitors No. 3 and 4 will follow in the same 
order. 

3. Every competitor to forward to the manager the trade number and 
weight of his guns before the trial, stating also the maker of the powder 
and shot he intends using, together with the number of the respective 
make of powder selected. The powder to be furnished by the manager, and 
to be black powder of English n.ake. 

4. The guns to be divided into three classes, as follows : 

Class I.— For 12-gauge9, or under, weight not to exceed 711b. 
Class II.— For 16-gauges, and under, weight not to exceed 6jUb. 
Class HE.— For 20-gauges, and under, weight not to exceed 61b. 

In each class any kind of boring will be allowed ; but the patterns must 
be declared for 40 yards range prior to the trial, and the figure of merit will 
be in that respect founded on such declaration. These patterns must not 
be less, at 40 yards, than 150 for Class I., 140 for Class II., and 130 for Class 
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ILL The competitors must also declare the material of their barrels, that 
is to my, whether English or foreign, and whether Damasctii or laminated 
iron ; and, if this is incorrectly given, the gun so described to be disqualified. 

5. The cartridge cases to be furnished by the competitors, and delivered 
empty to the manager at the time of trial, for loading in his presence ; they 
must be of the ordinary paper kind. The wadding to be furnished at the 
same time, and it also must be of felt or paper, as ordinarily sold. 

6. The shot to be No. 6, either Lane and Neasham's soft shot or their 
hard shot, or the chilled shot manufactured by the Newcastle Chilled Shot 
Company— about 270 pellets per ounce— to be found by the manager. The 
charges not to exceed l&oz. for the 12-bores, and loz. for the 16-bores and 
20-bores ; all by weight, to be verified at the time of loading. The loading 
to be done by the competitors, in the presence of the manager, immediately 
before or during each trial, and the cases to be properly turned over to the 
satisfaction of the manager. The charge of powder must be declared before 
the trial. 

7. Every gun to be fired twenty-five rounds at 40 yards range ; and the six 
highest in each class to be then fired at GO yards, also twenty-five rounds. 
If the competition in the first round extends to more than one day, the six 
are to be selected from those making the highest score in each day, 
according to the plan adopted in the trial of 1875. 

8. The figure of merit to be made up of penetration, pattern, and recoil as 
follows : The penetration to be computed according to the force per pellet 
indicated on the force gauge, described in the Field of Jan. 25, 1879. 

The pattern to be computed according to the average deviation of each of 
the twenty-five patterns made from tie declared pattern, which average 
deviation is to be deducted from the penetration. At 60 yards the deviation 
to be computed from the average pattern. 

The average recoil above 80 to be deducted, and also the difference in 
recoil. 

The final figure of merit to be computed from the totals of the two figures 
made respectively at 40 and 60 yards. 

9. The whole of the entrance moneys to be divided into nine equal parti, 
two of which are to be given to the gun making the highest combined figure 
of merit m each class, and one to the second nighest, without any deduc- 
tion whatever. 

10. The proprietors of the Field agree to bear all the charges of the trial. 

11. The manager reserves to himself the right to make any alight 
deviation from the above plan which may be considered expedient by three 
of the competitors, and which he himself approves of, without taking 
a vote. 

Only four pairs of barrels were entered as of Belgian make, viz., 
all Messrs. Bland's and one of Mr. Green's. The former, we were 
assured by the firm, were entered to show that they had " the courage 
of their opinions," which are that the foreign barrels are as good as 
the English in every respect, and superior in freedom from " greys," 
Ac. Ail their guns were veritable " keepers' guns," as admitted by 
the several competitors, and were selected from ordinary stock, so 
that it is scarcely fair to take them as testing the value of the two 
kinds ; and looking at them as cheap guns, not got up regardless of 
cost, as was the case generally, their performance was highly credit- 
able ; indeed, the 16-bore at sixty yards shot marvellously well, being 
third on the whole list of twenty-one gone. We must therefore fall 
back on Mr. Green, whose 20-bore (Belgian) beat his 16-bore 
(English) at 40 yards, bat was beaten by the latter considerably at 
60 yards— bo mnoh so as to turn the tables in the final figure of merit 
compounded of the two. The result of the experiments we have 
ourselves made, and of the information gained from the most 
impartial and reliable sources, is that, on the average, barrels of 
Birmingham make give the strongest shooting, and, moreover, keep 
it considerably longer, but that the very best samples of Belgian 
barrels are little, if at all, inferior to the English. 

In accordance with No. 7 of the conditions, we selected for the 
second round those guns which had made the highest figures on 
each day, in proportion to the numbers shot. This was also in 
accordance with our 1875 practice, and was founded on our experience 
that, with our variable climate, it is impossible to compare fairly 
together guns fired on different days ; but, as it happened, there was 
last week very little variation from day to day. A gentle leading 
breeze blew all through the week, slightly increased on Friday, 
which favoured the guns shot on that day at 60 yards ; but on 
Saturday, when Mr. Green's two winning guns were shot, and also 
Mr. Maleham's three, there was almost a dead calm, Several guns 
made higher scores than the final six at 40 yards, owing to the above 
cause, including those of Mr. Rosson and Mr. Birkett, which, without 
the above explanation, would be apparently an anomaly, and by the 
excluded competitors was, of course, regarded as a hardship, but, 
being in accordance with the conditions, it was wholly unavoidable. 
Even with our canvas screen, the difference between a head wind and 
a leading wind would make at least a variation of 15 or 20 per oent. 
in force ; and we could not expect the same wind for a whole week, 
although it really so happened. 

In analysing the performances of the several guns, we find that 
in the 12-bores Mr. Greener maintained his position of 1875 and 
1878, bat by 3 points only, beating Mr. Lincoln- Jefferies in nearly the 
same proportion at the two distances. In the second class, for 



16-bores. Mr. Green distanced all his competitors in all the three 
classes, beating Mr. Greener's 12-bore by 32*28 points— a most 
marvellous performance truly. Contrary to our expectation, and 
that of all the gunmakers with whom we had conversed, the difference 
in force, which was in favour of the 12-bore at 40, was the reverse at 
60 yards, Mr. Green's gun making an average per pellet of 111*24, 
whereas Mr. Greener's 12-bore only scored 104*40. With his 20-bore, 
however, Mr. Green fell off to 80*16, owing, most probably, to his 
very small charge of powder ; but his patterns were marvellously 
regular, the average of the deviations being only 9'32. In the 
3rd class, for 20-bores, Mr. Green again beat the winning 12-bores, 
but by only 1*68. Not only Mr. Green's small-bores, howerer, bat 
Mr. Maleham's 16-bore, head the 12-bores in figure of merit ; but 
still at 40 yards it will be seen that the superiority in penetration 
rested with the latter on the average, as well as in a large proportion 
of individual cases. Still, taking into consideration all the elements 
making up a good gun, the 16-bore had considerably the best of the 
trial aa compared with the 12-bore, and the 20-bore to a slight extent. 
This was quite unexpected, even by Colonel Whyte, who has long 
advocated the use of the small-bores, which since the days of Joe 
Manton have been almost wholly neglected until within the last year 
or two. The above celebrated maker preferred the 18-bore to all 
others, and probably it would be found more suitable to the general 
requirements of the sportsman than the 20-bore, as it can be made 
very nearly of the same weight. Clearly, however, an average good 
shot may dispense with nearly a pound in the weight he has to carry, 
for the 16-bore maybe made to weigh considerably less than6&lb., 
and the 20-bore still lighter. A decidedly bad shot must still burden 
himself with a gun which will produce a larger pattern ; but the 
killing distance is nearly the same in all three gauges, and the little 
" pop-gun " can no longer be " pooh-poohed " as a toy. We confess 
that wj went into the trial with a conviction that the small-bores had 
no ohance ; but we congratulate ourselves that we nevertheless took 
every pains to give them fair play, and we rejoice that our efforts 
have not ended in proving the truth of a foregone conclusion. 

Chaboxs Usxd bt thb DirrEEEKT Maibes. ^jjjjj" ^m!?" ^Joz?)' 

Birkett, T., Birmingham.— P. & W. No. 4 SJdrs. ... Sidrs. ... 2*tdrs. 

Bland and Sons, London.— C. & H. No. 6 3 2| „ ... Si M 

Green. E.C., Cheltenham.— C. & H. No. 6, No. 4, 

and basket grain 3» „ ... 2J*„ ... 2* „ 

Greener, W. W„ Birmingham.— P. & W. No. 4... 3J „ ... 2g „ ... 2& „ 

Jeffries, L., Birmingham.— O. & H. No. 4 3* „ ... 2J „ ... 2} „ 

Jones, W. H., Birmingham.— C. & H. No. 4 

Diamond 3J „ ... 3 „ ... 2* M 

Leeson, W. B., Ashford.— C. & H. coarse-grain 

hasket 3* 2* „ ... 2} „ 

Maleham, C. H., Sheffield.— C. & H. No. 6 3 „ ... 2} n ... If ,. 

Bosson, C., Derby.— P. & W. No. 4 3$ „ ... 2f „ ... 2* „ 

Thomson and Son, Edinburgh.— C. & H. No. 6... 3 „ ... 2f „ ... 2 „ 

Tisdall, W. H., Birmingham.-C. & H. No. 4 8* 2} „ ... 2£ „ 

Trulock and Harriss, Dublin.— P. & W. No. 4 ... 3& „ ... 23 „ ... 2* „ 

The charges of shot generally used were l§oz. of No. 6 chilled with 
12-bores, loz. with 16-bores, and Joz. with 20-bores. There was one 
exception, however, as Mr. E. C. Green used §oz. less in the two 
larger bores, but not in the 20-gauge. He also employed different 
powders in the three bores, viz., 8drs. of Curtis and Harvey's No. 6 
and loz. of shot in the 12-bore ; 2$drs. of their No. 4 and Jos. in the 
16-bore ; and 2drs. of their coarae-grain basket powder, with go*, 
shot, in the 20-bore. 

[In the original report of these trials, particulars of the whole of 
the rounds fired from the thirty-six guns, at the respective distances, 
were given in full. But in the following summary only the averages 
of the twenty-five rounds are given, together with the highest and 
lowest of the series, in order to show the greatest extent of variation. 
As the amount of " penetration " was the principal factor in estimating 
the " figure of merit" (and deductions were made for irregularities, 
as compared with the " declared pattern" previously announced by 
the maker of the gon)> we arrange the guns in the order of the 
" force per pellet "exhibited by them ; and the extent of variation 
will be seen by comparing the records of the highest and lowest 
rounds. After the amount of " force " recorded, there is stated, in 
italic figures, the number of pellets by which the record was made. 
This will enable the reader to form his own opinion as to the 
correctness of the allegation which has been made, that the force- 
gauge favours guns which use small charges of powder and place a 
large number of pellets on the plate. In the 60 yards records, how- 
ever, there are a few instances where the figures appear erroneous. 
One pellet could scarcely give 3 00 force at 60 yards j for there could 
be no " balling " with a single ptflet.— T.] 
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Maker Powder, 
of Chin. Drs. 
Jeffries... 
Greener.. 

Jones. 

Trulock.. 
Lesson ... 
Bosson ... 

Green ... 
Birkett... 3} 
Thomson 3 



Tisdsll ... 3* 
General Aver . . 



Maker Powder, 

of Gun. Drs. 
Maleham % 
Green ... 2 * 
Jeffries... % 
Birkett... a 
Leeson ... 2! 

Jones 3 

Greener.. % 
Trulock.. % 
Tisdall ... % 
Thomson 2: 
Bosson ... 2 
Bland ... % 

General Aver... 



Maker Powder, 

of Gun. Drs. 
Bosson ... 2i 
Gre3ner .. 2| 

Green 2 

Leeson ... 21 
Birkett ... 24 

Jones 2| 

Jeffries... 2$ 
Thomson. 2 
Tisdall.... 2| 



Bland 24 

Trulock... 2* 

General Aver.. 



Maker Powder, 
of Gun. Drs. 



Jeffries... Si 
ener.. 3| 



Greener. 




General Aver.. 



Maker Powder, 
of Gun. Drs. 

Green 24* 

Bland 23 



Jones.. 
Jeffries ... 



Tisdall ... 2| 
General Aver.. 



Maker Powder, 
of Gun. Drs. 
Maleham. 1} 
Green ... 2* 
Tisdall ... 2k 
Jones 2$ 



12-BOBE GUNS, at 40 Yards. 

FOBCK PER PELLET. 

Average. Highest. Lowest. 

2*84 (* 5 ) -• *OTM 

2-70 (66) ... 1-88 (43) 

2*67 far) ... 2-02 (43) 

2-63 \s 9 ) ... 1-60 (74) 

2-47 [34) ... 1-55 (a) 

""" 52) 

6?) 

*\ 

... 1*77 (6 S \ 
... 1T3 (jo) 

2-19 (45) 195 



2-39 (52) 
2'31 (so) 
2-29 (41) 
2*25 (53) 
2*25 (36) 
2-23 (48) 
2-22 (56) 
2-14^5) 
2-14(3^ 
2*07 (34) 
2*02 (56) 
2-01 («) 



. 2-47 (68) 
, 2-71 (70) 
, 2-80 (52) 
. 2-47 (36) 
. 2*60 (20) 
, 2-43 (70) 
. 2-21 (<«) 



. 2-04 (52] 
196 
1-33 (9) 
1*78 (9 



Pattern. 
Aver. High. Low. 
210 ... 252 ... 88 
204 ... 241 ... 149 
187 ... 2*0 ... 114 
212 ... 250 ... 137 

174 ... 219 ... 61 
207 ... 257 ... 117 
224 ... 255 ... 130 
183 ... 232 ... 50 

175 ... 216 ... 92 
162 ... 215 ... 93 
223 ... 256 ... 140 
180 ... 210 ... 141 



16-BORB GUNS, at 40 Yards. 

FORCE PER PELLET, 

Average. Highest 
2*26 (45) ... 2-80 (to 
(39) ... 



*3* L„ 
2*23 (jo) 
2*22 (20) 
2*19 jjj 
2*18 (j*) 
2-15 (34) 
2*12 (jo) 
2*10 (35) 
2*10 jo) 
2-07 (34) 
2*03 (J5) 



2*58 jj 
2-55 (j/ 
2-89 9) 
2-48 (31) 
2-48 (27 
2*73 lis 
2*53 [17] 
2-39 h8\ 
2-42 jj ( 
2*59 (17 
2*33 (27 




2*16 Us) 161 



Pattbkh. 
Aver. High. Low. 
190 ... 219 ... 89 
170 ... 200 ... 130 
174 ... 208 ... 116 
145 ... 175 ... 107 
153 ... 185 ... 95 
166 ... 211 ... 72 
161 ... 197 ... 99 
144 ... 194 ... 87 
157 ... 196 ... 108 
150 ... 181 ... 98 
157 ... 194 ... 106 
166 ... 201 ... 92 



20-BORE GUNS, at 40 Yards. 



Average. 
2-30 (31) 
2-24 (31) 
2*24 (32) 
2*22 (33) 
2*18 (j/) 
2*16 [34) 
2*09 (40) 
2-08 (26) 
2-07 (36) 
2-05 (43) 
1-92 I40) 
1V7 (jo) 



Force prr Psllet 



Highest. 
... 2-69 (/j) 
...2*64 (22) 
... 2-52 (25) 
... 2-77 (13) 
... 2-54 (13) 
... 2*42 (38) 
... 2-39 (49) 
... 8-00 It 4) 
... 2*41 (28) 

... 2-29 (*<) 

... 2*23 (26) ... 1-35 M 
... 2*40 (jo) ... 0-60 (5) 




211 04) 155 



Pattern. 
Aver. High. Low. 



150 ... 195 . 
152 ... 189 . 

151 ... 172 . 
157 ... 193 . 

152 ... 187 



160 . 
173 . 
122 . 
157 . 
184 . 
174. 
133. 



194 . 

208 . 

166 . 
. 199 , 

210 ... 114 
, 206 ... 103 
, 195 ... 65 



91 

93 
133 

93 
100 

86 
, 120 

62 
123 



12-BOBE GUNS, at 60 Yards. 
Force per Pellet. 
Average. Highest. Lowest. 
----- „ 1-35 (17) ... 0-40 (5) 

l.il /__» /\.oi / . . 



, 141 1 _. 
. 1*32 (io 
.1-37* 
. 1*41 
. 146 
. 1-20 



... 0-21 (14) 
... 31 (/j) 
... 057 (7) 
... 0-33 (12 
... 0*17 (12 
... 0-15 /j 



1*01 (16) 

1-04 (n\ 

1*01 (79) 
0*98 (16) , 
0-94 (14) 
0*84 (is) 
0*69 (12) 

0-94 (16) 



16-BOBE GUNS, at 60 Yards 

Force per Pellet. 

Average. Highest. Lowest. 

1*69 (jj) ... 0-38 (*) 

1-47 (/7) ... 0-20 (10) 

1-27 (22) ... 0*70 (to) 

6-00 (7) ... 0-22 (9) 

1-33 (j) ... 0-27 In) 

1*81 (/j) ... 0-27 (//) 

3*00 (/) ... 014 (j) 




General Aver.. 



0-91 (/j) .„ 

20-BOBE GUNS, at 60 Yards. 

Force per Pellet. 
Average. Highest. Lowest. 

1-39 
3-00 



Patter*. 
Aver. High. Low. 

99 ... 131 ... 66 

98 ... 124 ... 78 

101 ... 127 ... 70 

90 ... 124 ... 55 

88 ... 115 ... 56 

82 ... Ill ... 46 

73 ... 105 ... 23 

90 



Pattern. 
Aver. High. Low. 
81 ... 101 . 
88 ... 107 . 
92 ... 121 , 
70 ... 145 . 
67 ... 98 . 
74 ... 92 . 
66 ... 103 . 



26 
73 
31 
29 
89 
36 



77 



0-93 (14) 
Q-m(u) , 
0-77 (8) . 
0*74 (12) . 
0-70 U2) , 

0-63(9) • 
0-61 (x 1) . 

0-74 (n) 



1-29 (. 



21) ... 0-44 (9] 
18) ... 038 (*; 



if) ... 



0*22 (9! 
1-43 I21) ... 0-20 (5) 
1-29 (14) ... 0-25 {12) 



0-22 (a)' 
('5; 



0*33 fa) 



Pattbrv. 

Aver. High. Low, 

85 ... 107 ... 53 

87 ... 32 

78. 

112 . 

99 . 

91 , 

100. 



54 . 
74 . 



62 . 
70 . 



33 
32 
46 
33 



We append the following table, which is of great interest to those 
who desire to compare the performances of the three bores, as made 
by the different gunmakers : 

Guns in their Order op Merit divided into the Three Classes. 

(The numbers at the beginning of the lines show the order on the total of 
both distances ; those in the middle show the order at 40 and 60 yards 
respectively.] 

Figure of Merit. 

12-Borbs. , ~* N 

40 yards. 60 yards. Total. 

1. Greener (I) 17264 (I) 61-60 234*24 

2. Lincoln Jeffries (2) 171*44 (2) 59*80 231*24 

3. Bosson (3) 161*20 (4) 52*04 213*24 

4. Leeson (4) 158*76 (5) 4712 205*88 

5. Maleham (6) 146*48 (3) 58*96 205*44 

6. Trulock and Harriss (7) 137*58 (6) 32*44 170*02 

7. Tisdall (5) 148*06 (7) 13*52 161*58 



I6-B0RS8. 



Figure of Merit. 



ffl 



40 yards. 



184*84 (1) 8168 



1. Green 

2. Maleham 

3. Jones (4) 171*12 (4] 

4. Lincoln Jeffries (2) 175*20 6 

5. Bland (7) 14300 (3; 

6. Leeson 

7. Tisdall 



60 yards. 



Total. 



171*24 (2) 71*52 242*76 

66*32* 227*44 

3872 213*92 

68*24 211*24 

[5) 166*40 (5) 40*76 207*16 

6) 152*96 (7) 33*52 186*48 



* Jones's 16-bore at 60 yards, No. 20 shot B.B., marked 42 on gauge, with 
7 pellets, giving average of 6*00. If he were credited with 3*00 (the highest 
figure made at 60 yards by any single shot) his figure of merit for 60 yards 
would stand at 44*32 ; total 215*44. 

Figure of Merit. 



20-BOREB. 



1. Green 



40 yards. 

(1) 187*32 (2 

(4) 165*80 (1 



3. Greener (2) 17304 

4. Leeson 

5. Jones.. 

6. Tisdall (6] 



60 yards. Total. 

48*60 235*92 

66*44 232*24 

27*00 2C004 

!)' 168*96 (6j 25*04 194*00 

5) 163*12 (4) 30*44 19356 



7. Bland (7) 131*84 



159*24 (3) 3304 



(3) 
(7) 



22*76 154*60 



Guvs in Order or Merit, the three classes being mixed.— (1). 40 Tarda. 



Maker. 



Bore. 



1. Green* ... 

2. Green* ... 

3. Jeffries*... 

4. Bosson ... 

5. Greener* 

6. Greener* 

7. Jefries*... 



9. Jones* 

10. Leeson* 

11. Leeson* 16 

12. Maleham* 20 

13. Greener 16 

14. Jones* 20 

15. Bosson* 12 

16. Tisdall* 20 

17. Leeson* 12 

18. Thomson 20 



Figure 
of 

Merit. 
.. 18732 
... 184*84 
.. 17520 
.. 174-44 
.. 173*04 
.. 172-64 
.. 171-44 
.. 17124 
.. 171*12 
.. 16396 
.. 166-40 
... 16580 
.. 164-56 
.. 16312 
.. 16120 
.. 159-24 
.. 158*76 
.. 156-53 



Maker 



Bore. 



19. Birkett 16 

20. Jeffries 20 

21. Green 12 

22. Birkett 20 

23. Tisdall* 16 

24. Bosson 16 

25. Jones 12 

26. Tisdall* 12 

27. Thomson 12 

28. Maleham* 12 

29. Birkett 12 

30. Bland* 16 

31. Trn'oskft Harries*. 12 

32. Trulock & Harrisa. 

33. Bland* 

34. Bland 

35. TrulDok & Harriss. 

36. Thomson 



16 
. 20 
. 12 

20 
. 16 



Figure 
of 

Merit. 
.. 15612 
.. 15505 
.. 154*80 
.. 154-36 
.. 152-96 
.. 151*92 
.. 149-36 
.. 148 06 
.. 147*88 
.. 146-48 
.. 143-56 
.. 14300 
.. 13758 
. 133- 16 
. 13184 
.. 105*50 

. 102-5;) 



* Guns shot at 60 yards range. 



(2) 60 Yards. 
Maker. Bore. 



1. Green 

2. Maleham 

3. Bland 

4. Maleham 

5. Greener. 



16 
16 
16 
20 
12 

6. Jeffries 12 

12 
16 
12 
20 
12 
16 
16 



7. 

8. Jones .. 

9. Bosson 

10. Green .. 

11. Leeson 

12. Leeson 

13. Jeffries 

14. Tisdall 16 

15. Tisdall 20 . 

16. Trulock A Harriss... 12 . 

17. Jones 20 . 

18. Greener 20 . 

19. Leeson 20 . 

20. Bland 20 ., 

21. Tisdall 12 ., 



Figure 
of 

Merit. 

.. 81*63 

. 71*52 

. 68*24 

.. 66*44 

.. 61*60 

.. 59*80 

.. 58-96 

.. 56-32 

.. 5204 

.. 48-60 

.. 4712 

.. 4076 

.. 38-72 

, 33-52 

,. 3304 

.. 32-44 

. 30-44 

. 27*00 

. 2504 

. 22*76 

. 13*52 



(3) Totals of 40 and 60 Yards. 

Figure 
Maker. Bore. of 

Merit. 

1. Green 16 ... 266-52 

2. Maleham 16 ... 24276 

3. Green 20 ... 235*92 

4. Greener 12 ... 23424 

5. Ma'eham 20 ... 232*24 

6. Jeffries 12 ... 231-24 

7. Jones 16 ... 227*44 

8. Jeffries 16 ... 213-92 

9. Bosson 12 ... 21324 

10. Bland 16 ... 211*24 

11. Leeson 16 ... 207*16 

12. Leeson 12 ... 205*88 

13. Maleham 12 ... 205*44 

14. Greener 20 ... 20004 

15. Leeson 20 ... 19400 

16. Jones 20 ... 193*56 

17. Tisdall 20 ... 19228 

18. Tisdall 16 ... 18648 

19. Trulock & Harriss... 12 ... 17002 

20. Tisdall 12 ... 161*58 

21. Bland 20 ... 154*60 
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SPOBTETO GUNS AND GUNPOWDERS. 



In addition to the comparative performances of the guns them- 
selves, it is also desirable to investigate the relative value of different 
powders and loads of shot. All the competitors need l|oz. shot with 
the 12-bores, except Mr. Green, who used only loz. All used lor. 
shot with the 16-bores and 20-bores except Mr. Green, who limited 
his load to goz. in both, with 8drs. of powder in the 12-bore, and 
2^drs. and 2drs. respectively in the 16 and 20-bores. His success 
with these reduced loads is worthy of remark, and sportsmen in 
future will have to oomider whether or no they can improve their 
shooting by following his example. Our own opinion has for some 
time been that the loads have been overdone, and, without doubt, 
the recent trial tends to confirm it. It appears that a mistake was 
made in entering Mr. Green's declared pattern of his 20-bore as 
166, whereas we have the strongest evidence of the members of our 
staff that he gave it as 155. If to it would raise his figure of merit 
at 40 yards to 194*12 from 187'32, and his final figure in a correspond- 
ing proportion, viz., from 235*92 to 24272. 

12-BORE AVERAGES. 




16-BORE AVERAGES. 



Grteu 

Jeffries .... 
Maleham .. 

Joues 

Leeson 

Greener .... 

Birkett 

Tisdall 

Rosson 

Blaud 

Trulock & 

Harriss... 

Thomson.. 



40 Yards. 



222-80 
226-40 
217*76 
21876 
21512 
222-12 
210"28i 
206-80 



211-64 
207-08 



19*24 
26-56 
20-18 
2672 
25-60 
26-32 
29-80 
27*40 
2500 
23-76 

32*96 

28*80 



170-36 
174-00 
189*96 
166-16 
153*40 
161-48 
144-80 
15712 
157-04 
166*48 

143*92 
161-76 




13316 
147*88 



20-BORE AVERAGES. 



Green 

Rosson ... 
Greener .. 

Leeson 

Maleham... 

Jones 

Tisdall 

Jeffries ... 
Thomson . 
Birkett ... 

Bland 

Trulock & 



40 Yabdb. 



224-48 
229*64 
223-88 
222*24 
204-92 
216-00 
206-60 
209-24 
2 ' 208-40 
217*80 
191-76 



2* 



176-72 



15.32 
21*64 
21-60 
26*92 
8-88 
24-48 
2308 
23-20 
10-68 
26*60 
14-96 



150-72 
150-16 
152-20 
15712 
183*80 
160-00 
157-12 
173-16 
122-16 
151-72 
17400 



25-22 132-96 



187-32 
174-44 
173-04 
168*96 
165-80 
16312 
15924 
155-08 
156-56 
15436 
131-84 

102-50 



60 Yards. 



80-16 

70-36 
63*48 
92*84 
73-96 
77-04 



61-40 



14-24 

21-00 
22-84 
10-80 
20-08 
25-08 



17-56 



6728 48*60 235'92 

68-44 27-00 200*04 
61-60, 25-04' 194-00 



Final 
Merit 



84-68 
74-00 
53-60 



44 

30-44 
83-04 



70-28122-76 



23224 
193-56 
192*28 



154*60 



THE " FIELD" SH0T-OUN FORCE GAUGE. 

(Field, Jan. 25, 1879; Vol. 63, p. 82.) 

Having made several alterations in the machine which we have 
constructed for gauging the average force of the pellets of shot as 
thev reach the ordinary plate used by gunmakers, at any distance 
which may be desired, we nere publish a plan of the gauge as used at 
the 1879 trial. 

The chief difficulty which we have met with is in the construction 
of the movable lOin. target (a a), from which the force of the pellet* 
striking it is registered. We made this at first of cast steel, 
23-gauge, turned over at two of its edges; but we soon found 
that the steel buckled forward and became cupped, so as to deflect 
the shot. We now find that it must be of 17-gauge steel, turned 
forward at the edges when hot. in which shape it stands well. To 
reduce the weight to 21b., which is the lowest possible, we dispense 
with the wood backing, except in the middle, as shown in the 
engraving. To aid in this respect, the wooden platform (6), which 
is Sin. wide, is also reduced between the points of suspension. This 
movable target is suspended by four flat parallel rods (c c), two on 
each side, by which the plate (a a) is kept upright, and when struck 
moves back on the short arm of the lever (/), which is of steel, the 
friction being reduced by a small steel roller. The long arm (g) is 
of wood (beeoh, ash, or mahogany — we prefer beech, on account of 
its toughness), attached to the short arm by small screws or rivet*. 
Between the two arms is the centre (h), on which they move freely, 
but the socket must be deep enough to ensure truth in the working. 
At the other end of the long arm, the wood is cut into a shape suited 
to receive a chisel-edged pointer, made of vulcanite, which bears 
on a white enamelled glass plate, and traverses it from end to 
end. This plate is covered below the scale (I I) with lamp black 
and oil, and as the lever moves under the blow of the shot the 
vulcanite point wipes out the black, leaving a white line, as 
shown in the engraving. Of course the paint must be carefully 
renewed after each shot. The parallel rods are attached above 
to a wooden rectangular frame of mahogany (d, d, d, d) t 3in. 
wide, one side of which, 15in. long, is capable of being attached 
to the front of the gunmaker'B plate by the olip and thumb 
screw (e, e). The lowest side of this frame, to which the parallel 
rods are attached, is cut away in the middle for the brass frame 
(o), to which the lever is attached by the centre (h), already 
mentioned, and on which it plays, and the front is protected by 
sheet iron. The springs (*' j) are of Salter's make, and are attached 
so that the upper one (t) draws the lever against the plate, while (j) 
takes the main blow. The scale {I I) is constructed on the plan to be 
presently described. 

Lastly, a point of suspension for the test hammer (p) is provided, 
which must be exactly 12in from the centre of the target, ana 
should be made so that the handle of the hammer cannot be raised 
above the horizontal position, bv means of a cheek at the joint, which 
should be of metal, to which the woodm handle is socketed This 
haudle must be of deal, and as thin and light as is possible. Of 
course, after the test the hammer is removed. 

To set out the scale, or to test it subsequently, several hammers 
should be made of ash, the heads of which weigh respectively 
2oz., 4oz., 8oz., 16oz., and 24oz., deducting from each half tfie 
weight of the handle, which we find to be £oz. Each should be 
raised till the handle is horizontal, and then let fall freely one 
foot till it strikes the plate. The blow of the 2oz. hammer causes 
the pointer to leave a white mark opposite the part marked 16 on the 
scale, or eight times its weight* The 4oz. marks 32, the 8oz. 54, 
and so on, and by the aid of this setting out the whole scale is 
easily made, and the gauge afterwards regulated by adjusting the 
springs. 

In the trials of 1879 we used a sheet of paper to record the 
patterns, stretched over the lOin. plate. A flange of iron projected a 
little beyond this plate above and below, so as to prevent the paper 
from pressing upon it. By blackening the edges of the plate after 
each snot, and pressing it forward against the paper guarded by 
the band, a black line was left, which indicated the number of 
pellets striking the plate. If whitewash is used, the open frame 
(d, d, d t d) must be closed by means of a wooden door behind and 
before, so as to protect the working parts from the splashes of 
whitewash, which increases the friction wherever it touches. 

In using the machine, the force registered by the shot must be 
divided by the number of pellets striking the lOin. plate. Thus 
supposing 46 pellets strike the plate, and the index registers 76, as 
in the engraving, then, by adding two noughts to the latter and 
dividing by 46, we get 1*66 as the average force per pellet. W. 

[To estimate the velocity of the shot on striking the plate, 
multiply the record of force by the number of pellets per ounce i 
thus, 1*66 x 270*446ft. per second.— T J 
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PLAN OF MR. WALSH'S FOItCE GAUGE. 
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PHILLIPS'S GUN-REST AND RECOIL-GAUGE. 

(Field, Sept. 20, 1890 5 Vol. 76, p. 461.) 

The woodcut herewith inserted gives a representation of a new 
gun-rest which we have had constructed for experimental purposes. 
It has been devised with the donble object of holding the gun steadily 
during its trial at the target, and of at the same time registering the 
energy of recoil in a more conclusive manner than has hitherto been 
done. The machine-rest invented by the late Mr. Walsh, for use in 
the Field Gun Trials (see page 111), although possessed of excellent 
qualities in some respects, was in others not entirely satisfactory. 
Being constructed mainly of wood, there was a liability to get ont of 
order from exposure to damp, while it was not sufficiently portable to 
meet the ordinary requirements of gunmakers ; and although the 
spring which served to check the backward movement of the gun had 



mente of recoil, calculated in accordance with principles laid down in 
text books on gunnery, and actual recoil records, obtained by the 
practical process of firing charges of powder and shot, so as to 
simultaneously ascertain, by chronograph and recoil-gauge, what 
the forward velocity of the shot and the backward movement of the 
gun respectively amount to. 

This gun-rest (which has been designed by Mr. H. F. Phillips, a 
member of the Field staff) may be described as follows : 

Near to the ground is a horizontal iron frame (A), resting upon 
three small standards or feet. Above and immediately under the gun 
is a fixed platform (B), supported by the iron tripod, CCC. This 
platform limits the travel of the recoiling portion of the rest, and also 
carries the scale (K) by which the recoil is measured. D is the 
reooiling platform, to which the gun is attached, at E,by a universal 
joint. At F the barrels of the gun are supported in a Y-shaped notch 




mi-- 



Phillips's Mechanical Gun-Best and Becoil-Gauge. 



the scale of pounds usually attached to spring balances, so that some 
comparison could be made between the degrees of recoil exhibited by 
guns tried with different explosives, or with variations in charges of 
powder and shot, yet no definite dynamic value could be assigned to 
recoil records based on the static " pounds " marked on the scale of 
the spring balance, as the resistance of the spring is not constant, but 
increases with each notch on the scale ; and no allowance was made 
for variation in the weight of the gun. Consequently, absolute 
comparison could not be made between the amount of energy indicated 
by the velocity of a shot-charge, and that exhibited by the recoil of 
the gun from which the charge had been fired. 

The new mechanical rest is constructed almost entirely of iron, 
and thus is rendered comparatively light and portable ; and, inasmuch 
as the energy of the gun's recoil is indicated by definite weights 
being lifted or moved through measured amounts of space, the 
records thus obtained are convertible into " foot-pounds " of work 
done. Henoe, comparisons may be made between theoretical state- 



or groove ; and the barrels are held in position by a strong india- 
rubber band shown in front of the groove. The elasticity of this band 
allows the gun. on being fired, to behave in the same manner as if 
it were fired from the shoulder. The reooiling platform (D) is 
supported at opposite ends by the parallel motion, LL, moving on 
centres at the top and bottom of the rods. 

H is a spring balance, connected with the parallel motion by 
the toggle-joint I. The toggle-joint is an important feature in 
this gun-rest, as the varying strength of the spring is equalised 
by its means, and the gun therefore recoils against a constant 
amount of resistance. 

J represents an oil reservoir, containing a cylinder and piston 
which automatically bring the gun slowly back to the firing position 
after it has been discharged; and for ordinary target work this 
arrangement is very convenient. For experimental purposes, how- 
ever, when it is desired to ascertain the recoil with great exactness, 
the oil reservoir may be detached and a ratchet and pawl substituted ; 
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though, of oourse, their dm gives some little additional trouble. 
This ratohet ia always used in our own experiment!. 

K is the marker, which records on the icale the extent of recoil, as 
measured in inches, and tenths and hundredths of an inch. 

Under ordinary conditions of use, the machine stands on the ground 
in the position shown in the illustration, and the gun is fired in a 
horizontal direction. For the purpose, however, of ascertaining 
definitely what the work performed in the recoil movement actually 
amounts to, a number of experiments were also carried out with the 
machine suspended vertically a few yards above ground, and the gun 
was fired with the muscle pointing downwards. In such oase the 
recoil movements must necessarily take an upward direction, and (the 
spring, H, having been temporarily detached) the gun, in recoiling. 
had to lift up its own weight, together with the operative weight of 
the movable portion of the machine. The space through which this 
combined weight was raised was registered on the scale of the 
machine ; and from these data, of weight lifted and height of lift, the 
amount of work done can be readily calculated. 

Under such circumstance*, the process of loading and firing the 
gun, and taking the records, becomes exceedingly slow and tedious. 
But these vertical experiments were carried out merely for the purpose 
of ascertaining whether the apparatus would work with a fair amount 
of accuracy in the horizontal position, when the resistance of a spring 
had to be used as a substitute for the vertical force of gravitation. 
The acting weight of the movable portion of the machine (as ascer- 
tained by the amount of " draw on a spring balance) was nearly 
271b.. ana thus, with a 71b. gun, the full weight to be lifted would be 
about Mlb. For facility of calculation, however, we had the total 
weight made up to exactly 851b. (or five times the weight of a 71b. 
gun) , by screwing on to the machine sufficient sheet lead to make up 
the deficiency. And the strength of the spring, when used to resist 
the horizontal recoil, was likewise set at 851o. But the spring can be 
regulated to different degrees of strength, according as the weight of 
the gun or other circumstances may render desirable. 

A comparative trial of four well-known powders was accordingly 
carried out by these two methods— three rounds being fired with the 
vertical lift, against the force of gravity, and three rounds with the 
horizontal recoil against the action of the spring; and the results 
will be seen in the following table, which shows, in inches and decimal 
parts, the space through which the 861b. weight was moved. The 
eharoe used was Sdrs. of black powder, or 42grs. of nitro, with 
a spherical ball weighing 525grs., or a charge of shot of equal 
weight ; wads and oases being alike throughout. 



Powders* 



No. 2 Black : 

With Bullet , 

„ No. 2 shot ... 
tt No. 8 shot ... 

No. 4 Black : 

With Bullet 

„ No. 2 shot ... 
» No. 8 shot ... 

No. 6 Black : 

With Bullet 

„ No. 2 shot ... 
tt No. 8 shot .., 

flOHULTU I 

With Bullet 

» No. 2 shot ... 
„ No. 8 shot ... 



VXBTICAL LDT, 



Averages. 
2*60 2-50 2'52 s 2*57 
2-48 2-47 2-47 = 2-47 
2*86 2*80 2-82 = 2-33 

General average 2*46 

2*27 2*25 2-26 = 2-26 
2*36 2-88 2*26 a 2-82 
2*82 2*81 2-30 = 2-31 

General average 2*80 

2-06 2*00 2*00 = 2*02 
1*97 1*96 1-96 = 1*96 
1-87 1*90 1-90 = 1*89 

General average 1*96 

Ml 1-78 1-77 « 1*72 
1-90 1-85 1-79 = 1-85 
175 1*80 1*72 =» 1*78 

General average 1*78 



Hobizoytal BlCOIL. 



Averages. 
2-50 2*47 2*50 = 2*49 
2-48 2*46 2-40 = 2-45 
2*40 2*45 2*40 a 2*42 

General average 2*45 

2*80 2*28 2*27 = 2*28 
2*82 2*88 2*88 = 2*83 
2*80 2*85 2*85 = 2*83 

General average 2-31 

1*98 1*96 1*97 = 1*97 
2*03 1*98 1*97 » 1-99 
1*98 2*00 2*00 = 1-99 

General average 1*96 

1*62 1-65 1*60 = 1*62 
1*87 1*90 1*98 = 1*90 
1*92 1*90 1*88 a 1*90 

General average 1-81 



1 that successive charges, fired under exactly the same 
conditions, seldom give exactly the same results, either as regards the 
velocity of the shot or the recoil of the gun (owing probably to 
difference in strength of the cape), these averages appeared to be 
close enough to warrant us in assuming that the horuontal recoil 
against the spring resistance gives results sufficiently near to the vertical 
lift against the action of gravity, to meet the purposes we required. 

We subseauently tried another set of experiments, with respect to 
the vertical lift, by detaching the gun entirely from the machine, and 
suspending it, muzzle downwards, alongside a scale marked upon a 
whitened surface i and, on the gun being fired, a pencil attached 
thereto marked a line by the scale, showing the height to which the 



gun had been lifted. This was found to be between four and five 
feet, according to the nature of the charge • and on multiplying the 
weight of the gun (71b.) by the height of toe lift, the number of foot- 
pounds was ascertained. The results thus obtained with the gun 
alone corresponded with those recorded when the gun was attached 
to the machine. Thus, in the one instance, 85 pounds were moved 
horizontally against the force of a spring ; and, in the other, the 71b. 
gun was raised to a height of 6 feet against the force of gravity. 

So far as our experiments have yet gone, they appear to show that 
the actual amount of recoil exhibited by small arms is considerably 
greater than that estimated from the formula ordinarily found in 
military text-books. This we attribute to the fact that such formula 
only take into consideration the weight and velocity of the body pro- 
jected, and disregard any additional work that may be done in the 
interval between the ignition of the powder and the clearing out of 
the jpowder gases. That a considerable amount of work must be done 
during; this interval appears obvious, when we take into consideration 
the fnctional resistance of the shot and the force employed in ex- 
pelling the column of compressed air in front of the projectile. But 
in bis; guns these itelns probably form much less important factors 
than in small arms, because the amount of air-resistanoe (per square 
inch) in front of a bullet or shot-charge weighing; an ounce or less 
may be as great as in front of a projectile weighing about a ton, 
whereas the pressure per square inch behind the projectile is trifling 
in the sporting gun as compared with that in large ordnance. 

At all events, it would seem that the amount of recoil exhibited by 
a gun bears no fixed relation to the weight and velocity of the pro- 
jectile ; but that it varies with the kind of powder and snot used, and 
some other conditions. There may be a certain amount of reooil, 
with a definite mussle velocity, on firing a spherical ball from a 
smooth-bore with 8drs. of powder • and on firing a similar charge of 
powder, from the same gun, with a charge of small shot of the same 
weight as the bullet, the increased friction in the barrel may greatly 
reduce the muzzle velocity of the shot yet leave the reooil very little 
altered, or occasionally the reooil may even show an increase, as in 
some oi the instances here recorded. A^ain t when a barrel is foul, 
the velocity of the projectile is greatly diminished : but the amount 
of recoil is not diminished in the same ratio. Thus, the doctrine 
that " action and reaction are equal and opposite " does not appear 
to work satisfactorily when taken in the restricted sense in which it 
has often been applied in the formulaa of military text-books. 

If action and reaction can be relied upon for estimating the reooil 
of the gun from the muzzle velocity of the shot, it should likewise be 
applicable to the converse process of estimating muzzle velocity from 
the amount of reooil. But, on adopting such a course, we find that 
the estimated muzzle velocity stands hundreds of feet higher than the 
actual speed which the chronograph records. We therefore conclude 
that the speed of the projectile merely indicates the effective work 
performed by the powder in imparting energy to the shot; whereas 
reooil is a representation of the total work performed in the gun— that 
is to say. it includes the non-effective work performed in overcoming 
friotional and other resistances, as well as the energy transferred to 
the projectile • and in some instances the non-effective portion appears 
to be the larger of the two. «p 

THE "FIELD" SYSTEM OF LOADING. 

Frequent allusion has been made to the " Field " wads and method 
of loading introduced by Mr. Walsh • and we therefore reproduce 
detailed particulars, published in 1878 : 

Dibxctioxs fob Loadi* a 12-Boex Cabtbidob Cash xithxb with 
Black ob Schultzb Powdeb, 



Obtain three kinds and sizes of wadding, which are now made by 1 
Eley, and may be obtained by all gunmakers : 

L A thick wad of fine felt, pink on one side and grease-proof black on the 
other, 111 to 11$ gauge (subsequently 11| gauge was considered sufficient) ; 
edge slightly greased. 

2. A greased felt wad* carefully cut to 11) gauge, and g to half an inch In 
length* 

3. A thin cardboard wad, 12-gauge, so as to just fit the case. 

First pour in the powder, then mtroduoe the wad No. 1, with the black 
side downwards ; put on this the felt wad No. 2. and gently seat them 
together or separately, using no more pressure than is needful for that 
purpose. A wad No. 8 is then dropped down, the shot poured in, and 
another of the No. S wads placed over it. The third wad over the felt may 
be dispensed with if so desired, but it certainly increases the regularity of 
the pattern. 

The eases are now ready for turning down, on which we have no remarks 
to make, except that with the Schultae powder it is necessary that it should 
be fully done, in order to increase the initial pressmn 



bS 



The following remarks (extracted from the Field of Dec. 28, 1878} 
will afford an explanation of the reason why the tight pink wad and 
thiok felt, prescribed in the above directions for loading, so greatly 
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improve the shooting of guns in which paper oases are need. In runs 
that are specially made for the thin brass " Perfect" cases, which 
have sinoe been brought oat. the cone is practically nil. 

" Onr attention has been drawn by Mr. Mirfin to a simple experi- 
ment, which probably shows the reason why a tighter wad than usual 
improves the Bhooting of most guns. The screw of a cleaning rod is 
first driven into a pink wad ; and the latter is inserted in the month 
of a cartridge case so as to be exactly level with the edge. In this 
condition the two are placed in the chamber of a gun. which is then 
closed, leaving the roa projecting from the muzzle. A mark is then 
placed on the rod, level with the muzzle, and it is carefully raised by 
the fingers. As soon as the wad leaves the case, the rod will be felt 
to jump, till it is brought up by the wad entering the commencement 
of the true barrel. In the interval the wad has been loose in the cone, 
and will allow the gas resulting from the explosion of the powder to 
pass by its side under certain circumstances, to be presently con- 
sidered. We find by thus experimenting on the guns of various 
makers, that this cone measure* from one quarter of an inch to three- 
quarters ; half an inch being the usual length in most guns recently 
built by the best makers. Kow, it is clear that if the wad or wads 
over the powder are not long enough to reach from the mouth of the 
case to the entrance of the barrel— that is to say, to bridge over this 
ohasm — an escape of gas into the shot will take place, and there will 
be the wild shooting which formerly was the rule with almost all guns. 

# " We append a rough diagram, which shows the two conditions suffi- 
ciently dearly for our purpose. Fig. 1 indicates our two wads at the 
moment of leaving the case in a cone of the average length. Here it 
will be seen that, before the thinner tight wad has left the case, the 
felt has reached the barrel (A B), and little or no gas escapes. In 
Fig. 2, however, the single wad does not extend to the foremost 




Fig.l. 
C 



D 

Fig. 2. 

shoulder of the cone (0 D) ; and before it reaches the barrel it has 
allowed the gas to escape. 

" By trying this simple experiment, the proper length of felt wad can 
always be adopted. All that is necessary is to measure the length of 
the cone by the above method, and then select a felt wad of such a 
length as, with the pink one, will be equal to that of the cone. 

It is, in our opinion, owing to this cause that the tight pink wad 
improves the shooting or black powder ; but in the case of Schultze 
powder, it not only acts benefioially in the same way, but gives the 
increased initial pressure which is necessary for the proper develop- 
ment of gas from that powder. This is also the reason why our plan 
fails altogether unless the cartridge case is of a length suited to the 
chamber. MoBt pigeon guns are now chambered to take a 2£in. case, 
or even a longer one ; and if they are used with a 2 Jin. case, there is 
an eighth of an inch not provided for, the gas escapes, and wild as 
well as weak shooting results." 

[Since the foregoing particulars relative to Field wads and methods 
of loading were published, we have found it desirable to make a 
change, as, in our opinion, many of the so-called Field wads that 
have of late been thrown upon the market are much inferior in 
quality to those which were originally made. We have therefore 
discontinued the use of the black-and-pink wads, and now use the 
best grey cloth wads, as giving more regular results. Our present 
method of loading is as follows : First, a card upon the powder, then 
a f-inch soft felt, next a grey cloth wad, followed by the shot, and a 
thin card over the shot, finishing by a turn-over of a quarter of an 
inch. If the charge is suoh that the turn-over would be more or less 



than a quarter of an inch, the card over the powder may be thicker, 
or two cards may be used, or vice vers& } so as to give the proper 
amount of turn-over. This is especially requisite with nitro powder*, 
some of which would do better with rather more than a quarter of 
an inch of turn-over. J 



HOW A GUN WAS BURST. 



(Field, March 10, 1888 ; Vol. 71, p. 888.) 

Sib, — The following account of the bursting of a gun may be of 
interest to some readers of the Field. The gun, a muzzle-loader, 
was loaded with, first, a little black powder to fill the nipples ana 
assist ignition ; then the bulk of Schultze powder, that would have 
been 3$drs. of black: above that a cardboard wad ; then l&oz. of 
No. 8 shot, with another cardboard over all. The result was that the 
breech of the gun and the lock were blown into fragments ; the man 
who fired it had his middle finger blown off (curious enough, he lost 
his thumb and forefinger by a similar accident twenty-six years ago), 
and a piece of metal went through the thigh of one of the bystanders. 

The questions which present themselves to one's mind are : First, 
is it safe to use nitro-compounds in muzzle-loading guns ? Secondly, 
would the priming of black powder have any injurious effect on the 
Schultze ? Thirdly, was the gun too heavily loaded P e K quiber. 

[We have again and again, for years past, warned our readers 
against the dangerous practice of using black powder as a priming, to 
make the nitrocompounds imite more rapidly. They are not 
intended to ignite more rapidly ; and this interference with the 
normal condition of the powder quite alters the character of the 
explosion. Some of the accidents on which we reported about four 
years ago were produced in this way ; and the experiments carried 
out by the late Mr. Walsh showed how greatly the strain on the barrel 
was increased by the rapidity of the explosion. In the present 
instance everything was different from what it should have been. 
Besides the black powder, there was probably about 50grs. of Schultze, 
with lioz. of No. 8 shot, the resistance of which in the barrel is much 
greater than larger-sized pellets ; and, from its being a muzzle-loader, 
the probability is that the gun was an old one. In fact, everything 
Beemed planned for a burst. — Ed.] 

EFFECTS OF PROJECTILES ON LIVING BODIES. 

(Field, April 14, 1894 ; Vol. 88, p. 516.) 

The destructive effeots of projectiles on the human body were the 
subject of a lecture by Professor V. Horsley at the Royal Institution 
on Friday, April 6. The effect of the " wind " of a small projectile 
was altogether ignored, as was the influence of the rotation of a rifle 
bullet, and that of the heat of the bullet, which had been greatly 
exaggerated. The speed of the projectile was regarded as an important 
factor in the effects produced, and also its sectional area and weight ; 
but Professor Horsley regarded the constitution of' the body struck 
as having the most important bearing on the behaviour of the bullet 
striking it. He asks, Why does a bullet simply perforate some 
substances such as wood or iron, while in others, such as clay, brain, 
Ac., it exercises a bursting action? The answer^ he says, is quite 
simple ; the destructive effects vary directly as the viscosity of the 
body. This was established by some remarkable researches made by 
Huguier, who suggested, from observations on dead organs, that the 
can 3e of the great disturbance was when the tissues contained water 
in large quantity, and that the energy of the projectile being imparted 
to the particles of water caused their dispersion. This suggestion was 
shown to be correct by Kocher. If a shot be fired through two tin 
canisters of equal size, the one full of dry lint and the other of wet, it 
will simply perforate the former, but cause the latter to burst 
explosively. In the same way, shots fired into dough have more or 
less disruptive effect, according to the amount of water in the dough ; 
the more fluid the substance the greater the destruction. Now, in 
life the brain is a more or less fluid body ; hence a shot fired into the 
skull must have a disruptive effect, and the brain substance must be 
driven against the internal surface of the skull. Prof essor Horsley 
then passed to the pathological side of the subject, and described the 
experiments by means of which he verified the deductions. The 
experiments show that the first cause of death in such cases is not 
arrest of the heart, and syncope, as the text-books affirm, seeing that 
the heart continues to beat, it is rather arrest of breathing ; and, 
if artificial respiration be quickly performed, recovery from the other- 
wise fatal arrest may be obtained, as has been experimentally proved. 
The practical deduction from this fact is that, with wounds in the 
head from rifles and revolvers, the first thing to be done is to employ 
artificial respiration rather than to give stimulants, as is not 
unfrequently done, especially by non-professional persons who witness 
accidents arising from gunshot wounds. 
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TRIAL OF 12, 16, AND 20-BORE GUNS. 



("FiM" March 14, 1896; Vol. 87, p. 876.) 



EARLIER IN THE CENTURY the sportsman had more variety 
in the Ranges of h ; s guns (nonr'nally, at all events) than he has 
at present. Then in was common enough for a man to swear by his 
13, or 15, or 17, or some other pet bore, as decidedly the best for all- 
round purposes. But lightness was not then so much in demand as 
it is nowalajs ; as witness the following remarks of Colonel Hawker, 
in his edition of 1826, page 21 : 

In choosing- the size of a caliber, it may be considered that a H-gauge is 
at all events the best for a bungler, and, on the whole, the most destructive 
gun. Bat, with a very accurate shot, the size is not of so much consequence 
for killing game ; as the necessary substance to prevent the recoil of a large 
bore cannot be brought to bear so quick as a somewhat lighter gun; 
and, therefore, what is gained by weight of metal might be lost in time. 
Supposing, however, that weight is not objected to, the gun to be recom- 
mended is a 14-gauge, and, if a double one, of about 9 pounds, after the 
beginning of October, till which time a 22 gauge gun will do equally well, 
and be lighter to carry during the warm weather. (Remember, I am now 
speaking of a flint-gun, as a light small-bore percussion gun is, I conceive, 
incompatible with safety.) 



And then, 
what would mi 
on page 16? * 



as regards the proportion of length to gauge, 
rri sportsmen think of adopting the opinions given 



It was formerly the custom to make barrels, although so small as 14, 16, 
or even 22 in the gauge, of three or four feet in length; and now, since it 
has been ascertained that 2ft. Gin. will shoot equal well, at the short 
distance of a gunmaker's confined premises, many have gone too muoh to the 
other extreme, and cut them to 2ft. 4in., and less. The disadvantage of 
this Is, that even the best shots are more liable to miss ; as, although we 
allow that a short gun, at a short distance, will kill as well as a long one, 
yet the latter gives you a more accurate aim, and considerably lessens the 
recoil, by which you shoot to a greater nicety, and with more ate diness. 
To avoid all extremes, I should recommend small barrels, never less than 
2ft. 8in., nor more than 3ft. in length. My readers will observe that my 
remarks here have been altered since publishing my earlier editions. Mr 
Joseph Manton, who knows, at all events, as much as, if not more than, 
any man in Europe about a gun, declared to me, very lately, that after 
innumerable experiment*, he has proved that 2ft. 8in. for a 22-gauge barrel 
is the best proportion for a sporting gun. Take, therefore, a 14-gauge 
barrel, and see whether or not I am right for recommending one of 
2ft. lOin., and 3ft. where it can be used without inconvenience. 

Some thirty years later, in 1868, when the first of the Field gun 
trials was held, for the purpose of gaining some definite information 
as to the relative merits of breechloaders and muzzle-loaders, the 
variations in bores and weights of guns were still very different from 
what they now are. There were muzzle-loaders with 31in. barrels ; 
a 12-bore breechloader weighing 71b. 12oz. ; 14-bore breechloaders 
weighing 71b. 8oz., 71b. 7&oz., and 71b. 6os., respectively, besides 
other breechloaders of 13 and 15 bore. As time went on, however, 
owing to the inconveniences arising from multiplicity of cartridges, 
the intervening gauges were abandoned and cartridges became 
generally restricted to 12, 16, 20, and so on. Nevertheless, in other 
respects there are probibly more variations at present than there 
were in the old days, for most of the so-called 12- bores are now 
choked to 13 or 14, or some smaller gauge, in one if not both barrels ; 
and other guns are made for use with thin brass cases, the 
internal gauge of which is larger than the number borne upon the 
outside of the shell. Hen~e many of the so-called 28-bores are really 



of 24-gange, and are used with the wads and charges appropriate to 
that bore. 

In former times t when all charges had to be put in at the muzzle, 
the wads necessarily were limited to such a size as could be driven 
down by the ramrod— unless, indeed, a piece of crumpled-up paper, 
or other flexible material, were used instead of the punched card. 
Now, however, that they are inserted at the breech, and, instead of 
being pushed by the force of the ramrod, there is a gas-pressure of 
several tons per square inch to drive them forward, the 12-bore wads 
that are put in the cartridge emerge at the opposite end of the 
barrel with their dimensions reduced to 13, 14, or some even to 20 
gauge. 

We have no example of such extremes in our present trial. We 
received, however, one gun which had been bored for the thin brass 
cases; and, not being aware of the fact ( we began to test it with 
the same paper oases and wads as were being used for the other guns ; 
but the records were so bad that we saw there was something wrong; 
and, finding that the gun required to be used with larger wads and 
different oases from those adopted for the rest, we were obliged to 
return this gun to its owner untried. 

The guns included in the present trial are all under 61b. in weight, 
whether of 12, 16, or 20 gauge, and the lightest of the whole 
series is a 12-bore, weighing 41b. 14oz. Each gun, whatever its 
weight or bore, is tried with two charges of No. 6 shot, vis., loz. 
and gos. ■% 

In order to obtain a datum line which stall be common to the 
whole of the guns, we first tried a 12-bore with 8drs. of No. 4 black 
powder and l|oz. of No. 6 shot, and found that, in a dozen rounds, it 
gave a mean velocity of 1160 feet per second in a 10 yards range. 'HAz 
is equivalent to a muzzle velocity of rather over 1200 ft. sec., and 
also to about 830 f.s. mean velocity for 40 yards. We thought 
it desirable to have the ohronographio velocity for a short range 
only, as there would probably be less variation of e < peed than 
would result in a range of 40 yards, where the charge is so muoh 
more scattered : and thus there would be better means of comparison. 
For the general trial, all the cartridges were loaded with the same 
nitro powder, and in order to bring up every gun to the datum 
line of velocity, each one was first tried separately, and the charge of 
powder increased or decreased until it gave as nearly as possible an 
average of 1160 f.s. It has been said that, by thus using charges 
which perhaps were different from those ordinarily used in the 
respective guns, each might not have an opportunity of doing its 
very best. That may possibly be true ; # but one cannot compare 
incomparables ; and the prime object of this trial is not to ascertain 
whether Mr A.'s gun, with his favourite oharge, will shoot better 
than Mr B.'s and Mr C.'s with their favourite oharges, but rather 
to ascertain what are the general results which ensue when a 
number of light 12-bores, a number of 16-bores, aud a number of 
20-bores are used under as nearly as possible the same conditions as 
regards the weight of the shot charge, and the velocity imparted to 
the pellets. Then one may also be able to oome to a conclusion as to 
which bore and length of barrel generally give the best average 
results as to pattern at 20, 30. and 40 yards ; what weight gives 
the most satisfactory amount or recoil; and what is the relative 
amount of gas pressure in the respective bores. And, in order that 
no disparagement may be given to any particular gun or guns by the 
variety or charge of powder, weight or size of shot, and kind of 
cartridges employed, being different from those ordinarily used by 
the owners of the guns, we indicate them only by their bores and the 
numbers on the barrel-). Tliis will enable the owners to recognise 
their own weapons, and each will be able to form his own opinion as 
to whether the charge used in the trial gives better or worse results 
than ordinary* 
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SPORTING GUNS AND GUNPOWDERS. 



Bom REMARKS ON " KILLING OlBCLlS." 

As all circles are proportionate to one another, in like manner as all 
squares are proportionate, comparisons may be greatly facilitated if 
one regards a large circle as equal to an aggregate of small circles, in 
the same way as a large square is equal in area to a number of small 
squares. 

Nearly everyone knows that a 10 inch square covers a space of 
100 square inches, and that a square foot contains 144 square inches ; 
whereas comparatively few people know the area of circles that are 
10 inches or 1 foot in diameter ; and when told that the 10 inch circle 
is equal in area to 78*54 square inches, and that a circle of 1 foot in 
diameter corresponds with a fraction over 118 sq. in., the information 
may not seem particularly easy of application to other purposes. 
When, however, circles of given diameter are dealt with in a similar 
way to squares, comparison is rendered easy, and conversion into 
square inches may be dispensed with. 

For example, if a 80in. circle is regarded as 900 oircular inches 
(instead of about 706$ square inches), the number 900 may be readily 
manipulated in various ways. Thus, l£os. of No. 6 shot contains, in 
round numbers, 800 pellets ; and consequently, if the whole of the 
charge were placed within the 30in. circle, each pellet would, on the 
average, occupy the space of three oircular inches. But the most 
constricted chokebores would not be likely to perform that feat at a 
distance of 40 yards ; though some might do so at 30 yards. Keeping, 
however, to the 40 yards distance, roll-choked 12-borea not unfre- 
quently put 220 or 380 pellets in the 80in. circle ; and an average 
proportion of 4 circular inches of space to every pellet would be 
equivalent to a pattern of 226. A medium choke, with 180 pattern, 
averages 5 o.in. per pellet. A slight choke, of 160 pattern, equals 
6 c.in. A very good cylinder gun, that gives close on 130 pattern, 
has an average of 7 c.in. per pellet j and a rather poor cylinder, with 
112 pattern, would average 8 o.in. So that a definite idea may thus 
be formed of the relative amount of space covered by charges of 
shot when fired from guns that are more or less choked, or not choked 
at all. 

Again, supposing that, instead of lftoz. of shot being the charge 
adopted, only los. or joz. were used, then, if the distribution of 
pellets were in the same proportion as before, the killing circle 
would necessarily be reduced in correspondence with the lessening of 
the snot-charge ; and where l§os. would cover 900 circular inches. 
los. would cover 800 o.in., Jos. would be equivalent to 700 c.in., and 
soon* t 

It need hardly be said, however, that such precision could only 
occur with ideal patterns, where pellets are distributed with the 
utmost regularity throughout the entire body of the shot-charge. 
And one of the purposes of the present series of experiments is to 
ascertain how nearly the actual performances of guns compare with 
the ideal results which are based merely upon arithmetical propor- 
tions. But it may be taken for granted that the nearer the practical 
results approach to the ideal regularity, the greater is the reliance 
which may be placed upon the shooting of the gun ; for nothing can 
be more vexatious than to have pellets in one part of the pattern so 
closely " bunched " together that the game brought to bag appears to 
be " stuffed with lead, whereas elsewhere the charge is so unevenly 
scattered that birds within what ought to be the " killing circle " are 
able to continue their flight unscathed. 

In order that the results of our experiments may be compared with 
more precision than heretofore, we nave divided the target by con- 
centric rings— not of equal distances apart, but so placed that the 
intervening bands may be equal in area to one another. The first 
circle has a diameter of 16in M and consequently its area is one-fourth 
that of the 30in. circle : or, in other words, contains 226 o.in. The 
diameter of the second circle is 21$in., and the area of the belt 
between the 16in. and 21iin. circles is also equal to 226 c.in. So, 
likewise, the belt between 2l£in. and 26in., and that between 26in. 
and 30in., have the same equal area of 226 o.in. And the acme of 
perfection in the distribution of the charge would be for exactly the 
same number of pellets to be equally distributed in each of the four 
divisions of the target. 

Of course, upon the closeness and regularity of the pattern 
generally will depend the number of pellets within the respective 
circles, and the number of supplementary circles over which the 
charge of shot may happen to be distributed. Supposing, for 
instance, the gun to be but slightly choked, and to average about 
150 pellets in the 80in. circle at 40 yards. There would be a similar 
number of pellets outside the 30in. circle ; and so the charge, if 
evenly districted, would extend over four more ooncentrio rings, 
each o^ equal area with its predecessors. Thus, the whole space 
covered would amount to 1800 c.in., and the diameter of the killing 
circle would be as the square root of 1800. or between 42 and 43 inches 
in diameter, in a 40 yards range. At half that distance, the killing 



circle would have about half that diameter ; at three-fourths the 
distanoe it would have about three-fourths the diameter, aad in 
similar approximate proportion for other distances. j 

On the other hand, if there be found within the first ring about 
double as many pellets as there are, say t between the third and 
fourth, it will be obvious that the charge is not evenly distributed, 
the two areas being of equal dimensions ; and the probability there- 
fore will be that the farther the pellets are from the centre of the 
circle the wider will the gaps between them be j and consequently, 
although there may be a circle of pellets, it may be anything but a 
11 killing circle." 

In our opinion, the " killing circle " of a gun cannot possibly be said 
to extend beyond that point where the pellets are more than 4m. apart 
on the average ; or, in other words, where there are fewer than, say, 
15 pellets in one of the above-mentioned belts. In such case there 
would be 15 oirc. inches of space to each pellet, which is equivalent 
to a pattern of only 60 in the 80in. circle, supposing the pellets to be 
quite evenly distributed. No doubt many people would say that 4in. 
would be too wide apart ; and that it would suffice to estimate the 
pellets at Sin. apart, which would allow 9 oirc. inches to each pellet, 
and would thus be equivalent to 100 pellets in the 80in. circle, if 
evenly distributed. And we should be inclined to agree with them ; 
for if one pellet struck a partridge in the body, and the next pellet 
were 4in. distant, there would be little probability of the bird being 
hit by two pellets. Nevertheless we will state the killing circle on 
the more liberal basis ; and if anyone considers the width too excessive, 
he can readily reduce the estimate by taking off one ring, thereby 
lessening the stated diameter of the circle by about Sin. 



The Size or thi Rings. 



The diameter of the 1st ring is 15 inches; area, 225 circular inches. 
•> M 2nd „ 2U „ «v 

w " 25 " m M I Tn« area of each belt, between 

•• » 5th „ 86} „ ) 

As it is usual to designate patterns by the number of pellets in 
the 80in. oirole, we state them separately in the tables, ana likewise 
the number of pellets outside the 30m. oirole ; so that anyone 
interested may compare, and see what proportion are scattered 
beyond the circumference of the 0th ring. 



19-BORE, No. 6446; weight, 51b. 13ioi,; barrels, Mb. 

BIGHT BARBEL, 88grs. powder, los. of shot (270 pallets) j gas pteaeme 
1*88 tons per sq. inch. 

40 TABDS PATTERN. TML ^ 

1st 2nd 8rd 4th 5th 9th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. 



31. 
43. 
40. 



1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

Aver.... 87...88...S 



.35 
.31 
28 ...27 
41 ...33 
50 ...40 



30 ... 27 ... 27 . 
29 ...22. 
36 ...20. 
31 ... 29 . 
24 ... 26 . 
29 ... 21 . 



87. 
45, 



.25. 
.28. 



28 ... 26 . 



,41 ...22 ...25. 



85 ... 38 ... 29 ... 34 . 



.22 , 
...18 . 
...15 . 
...20. 
... 18 . 
...26 . 
...29 . 
...20. 
...19 . 
...27 . 



27 , 
14. 

9 . 
25 . 
16 . 

8 . 
23 . 



115 

129 

127 

115 . 

121 . 

140 , 
flfi 
. 27 ...... 119 ... 151 , 

IS ...... 133 ... 137 . 

, 14 136 ... 134 



155 . 
141 , 
, 143 , 
155 . 
146 . 
130, 
175 



Velocity 

1145 .. 

1158 .. 

1128 ., 

1149 .. 

1145 .. 

1132 .. 

1167 .. 

1154 ., 

1172 .. 

1172 . 



. 25 21 ... 18 ...... 123 ... 147 , 



BeooO. 
FUb. 
.. 26-9 
,27* 
.. 28-7 
.27-8 
..27* 
..26-7 
.. 27-3 
.. 27*4 
.. 27-8 
..27-9 

, U58 ...27^ 



80 TABDS PATTERN. Total 0b|b 

1st 2nd 3rd 4th 5th 6th in80in. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeoofL 

1 ... 71 ... 58 ... 29 ... 84 18 ... 18 192 ... 78 

2 ... 85 ... 44 ... 40 ... 37 22 ... 11 ...... 156 ... 114 

S ... 67 ... 50 ... 29 ... 29 . 24 ... 10 175 ... 95 

4 ... 76 ... 48 ... 80 ... 28 21 ... 12 182 ... 88 

5 ... 28 ... 24 ... 39 ... 32 20 ... 19 123 ... 147 

6 ... 66 ... 56 ... 21 ... 25 15 ... 16 168 ... 102 (As above.) 

7 ... 72 ... 49 ... 33 ... 30 19 ... 11 154 ... 116 

8 ... 58 ... 42 ... 85 ... 80 23 ... 17 165 ... 105 

9 ... 70 ... 53 ... 33 ... 27 21 ... 17 183 ... 87 

10 ... 37 ... 57 ... 50 ... 22 13 ... 13 166 ... 104 

Aver... 58 ... 48 ... 84 ... 29 20 ... 14 169 ... 10 7 



TRIAL OF 12, 16, AND 20-BOBES. 
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90 TABDS PATTEBN. Total Out- 

1st 2nd 8rd 4th 5ih 6th in 30in. side 

gfmiw| [r yn gir i« g , rfa g t ring, xing;. ring, circle. SOui. Velocity. Beeou. 

1 ... 14* ...70 ....... 14 7... 2 ....:. 250 ... 20 

2 ... 129 ... 55 ... 81 ... 24 ...... 11 ... S 230... 81 

3 ... 96 ...61... 41 ...21 5... 7 228... 47 

4 ... 72 ... 59 ... 43 ... 48 ...... 14 ... 6 216 ... 54 

5 ... 116 ... 68 ... 30 ... 15 12 ... 5 ...... 229 ... 41 

6 ... 88 ... 50 ... 25 ... 17 7 ... 5 178 ... 92 (As above.) 

7 ... 102 ... 47 ... 87 ... 28 — . 8 ... 2 209 ... 61 

8 ... 117 ... 43 ... 41 ... 18 11 ... 5 219 ... 51 

9 ... Ill ... 52 ... 88 ... 22 ...... 8 ... 8 223 ... 47 

10 ... 110 ... 60 ... 89 ... 26 9... 9 2J»... 85^ 

Aver.... 109 ... 56 ... 84 ...88 . — 9 221 ... 49 



ItEIT BABBEL, 38grs. powder; gas pressure, 1'88 tons per sq. Inch. 
40 YABDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th inSOin. side (10 yards.) Beoofl. 
Bound-ring. ring. ring. ring. ring. ring, circle. 80m. *t.aec. PUb. 

1 ... 40 ...... 7vT.„ 20 18 ... 21 ...... 107 ... 168 1186 ... 278 

2 ... 46 ... 25 ... 20 ... 14 12 ... 18 ...... 105 ~ "~" 

8 ... 85 ... 86 ... 28 ... 28 ...... 19 ... 15 ...... 122 . 



. 165 1163 ... 277 

. 148 ...... 1176 ... 28-0 

. 169 ...... 1154 ... 27*5 

. 149 ...... 1176 ... 28-8 

. 160 ...... 1158 ... 27*8 

. 155 ...... 1172 ... 28*0 

. 153 ...... 1190 ... 29*0 

. 142 1145 ... 27-0 

. 147 ...... 1141 ... 27-2 

Aver.... 89... 32 ... 24~... 20~. 17 ... 15 ...... 115 ... 155 ...... 1161 ... 27*7 



4 ... 89 ...28 ...21 ...IS ...... 18... 9 

5 ... 46 ... 37 ... 23 ... 15 11 ... 10 

6 ... 80 ...27 ...80 ...23 20 ... 17 . 

7 -. 85 ... 83 ... 29 ... 18 18 ... 14 . 

8 ... 41 ... 86 ... 19 ... 21 25 ... 19 . 

9 ... 47 ... 82 ... 24 ... 27 . — 15 ... 10 . 
10 _ 81 ...88... 28 . M 26 23 ... 20 . 



.101 
.121 
. 110 
.115 
. 117 
.128 
.128. 



80 TABDS PATTEBN. 



Total Out- 



1 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



1st 2nd 3rd 4th 5th 6th fa80in. side _ . _ „ _ 

. ring. ring. ring. ring. ring, circle. SOin. Velocity. BecoiL 

.™..™..?29. 21... MT. 207... 68 

86 ... 51 ... 23 ... 31 24 ... 10 ...... 191 ... 79 

81 ... 48 ... 88 ... 30 17 ... 14 ...... 197 ... 78 

68 ... 54 ... 87 ... 29 25 ... 28 ...... 188 ... 82 

79 ... 56 ... 21 ... 19 19 ... 22 ...... 175 ... 95 

90 ... 57 ... 29 ... 18 15 ... 11 ...... 194 ... 76 (As above.) 

69 ... 52 ... 45 ... 24 24 ... 20 ...... 190 ... 80 

73 ... 55 ... 89 ... 31 27 ... 19 ...... 198 ... 72 

83 ... 53 ... 80 ... 21 19 ... 15 187 ... 88 

67 ... 56 ... 37 ... 33 23 ... 17 ...... 198 ... 77 



Aver.... 77 ... 54 ... 85 ... 26 21 ... 17 ...... 192 ... 78 

20 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side. 
Bound-ring. ring. ring. ring, ring 

1 ... 71. ..44 ...36 ...26 16 

2 ... 132 ... 54 ... 37 ... 20 11 

, 89 ... 57 ... 89 ... 25 15 

. HI ...60 ...81 ...19 14 

.21 18 



3 
4 
5 
6 
7 
8 
9 
10 



127 ... 61 . 

95 ... 70 ... 30 ... 27 11 .. 

123 ... 68 ... 26 ... 16 14 .. 

70 ... 66 ... 89 ... 23 10 .. 

, 117 ... 61 ... 28 ... 18 15 .. 

46 ...57 ...49 ...43 19 .. 



ring, circle. SOin. Velocity. Recoil. 
5 ...... 177 ... 98 

27 

60 

49 

32 

48 (As above.) 

87 

72 



8 243 . 

5 210 , 

8 221 . 

8 238 . 

8 222 , 

7 238 , 

4 198 . 

6 224 . 

7 195 , 



75 



Aver.... 98 ... 60 ... 84 ... 24 14 . 



, 216 ... 54 



12-BOBE, No. 5446; weight, 51b. ISJob. ; barrels, 28iii. 

With Skallbb Chabox or Shot. 

BIGHT BABEEL, S7grs. powder; £ox. of shot (286 pellets); gas 

pressure, 1*23 tons per sq. inch. 

40 YABDS PATTEBN. Total Out- Velocity. 

1st 2nd 3rd 4th 5th 6th in SOin. side (lOyarda.) Recoil. 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ftsec FUb. 



1 ... 23"... SO ... 24 ... 90 14 . 

2 ... 40 ... 28 ... 18 ... 15 IS . 

27 ...25 ...82 ...23 10 . 

24 ... 31 ... 26 ... 21 12 . 

35 ... 82 ... 21 ... 19 8 . 

44 ... 26 ... 26 ... 14 6 . 

41 ... 29 ... 20 ... 12 11 . 

30 ...37 ...29 ...17 12 . 

37 ... 87 ... SO ... 20 13 . 

29 ... 31 ... 22 ... 18 16 . 



3 
4 
5 
6 
7 
8 
9 
10 

Aver.... 83 ...34 ...25 ...18 U ... U 110 ... 126 1152 ... 225 



13 ... 


... 97 . 


.. 139 ... 


... 1167 . 


. 23-9 


15 ... 


... 101 . 


.. 135 ... 


... 1158 . 


. 22-0 


11 ... 


... 107 . 


.. 129 ... 


... 1145 . 


. 21-8 


8 .. 


... 102 


.. 134 ... 


... 1158 . 


. 24*0 


16 ... 


... 107 . 


.. 129 ... 


... 1136 . 


. 22*8 


9 ... 


... 110 . 


.. 126 ... 


... 1149 . 


. 23-0 


7 ... 


... 102 . 


.. 134 ... 


... 1172 . 


. 22-7 


14 ... 


... 113 . 


.. 123 ... 


... 1132 . 


. 21-0 


10 ... 


... 124 . 


.. 112 ... 


... 1167 . 


. 23'1 



, 11 , 



, 100 ... 136 1141 ... 21*6 



80 YABDS PATTEBN. Total On*. 

1st 2nd 8rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 45 ... 47 ... 29 ... 26 19 ... 10 ...... 147 ... 89 

2 ... 79 ... 41 ... 81 ... 26 18 ... 6 177 ... 59 

8 ... 42... 49 ... 26 ... 27 17 ... 11 144 ... 92 

4 ... 69 ... 85 ... 22 ... 16 16 ... 12 142 ... 94 

5 ... 77 ... 88 ... 82 ... 18 15 ... 9 165 ... 71 

6 ... 61 ... 40 ... 25 ... 22 12... 8 143... 88 (As above.) 

7 ... 43 ... 50 ... 31 ... 20 21 ... 14 144 ... 92 

8 ... 58 ... 45 ... 29 ... 19 10 ... 15 151 ... 85 

9 ... 70 ... 47 ... 83 ... 83 11 ... 5 183 ... 53 

10 ... 55 ... 58 ... 27 ... 23 14 ... 10 163 ... 78 

Aver.... 60 ... 45 ... 28 ... 23 15 ... 10 156 ... 80 

20 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 84 ...54 ...28 ...17 9... 8 183... 53 

2 ... 88 ... 47 ... 22 ... 23 5 ... 7 180 ... 56 

8 ... 101 ... 48 ... 81 ... 17 11 ... 2 197 ... 89 

4 ... 53 ... 59 ... 42 ... 21 17 ... 4 175 ... 61 

5 ... 108 ... 41 ... 20 ... 15 11 ... 3 184 ... 52 

6 ... 90 ... 89 ... 29 ... 27 ...... 7... 2 185... 51 (As above.) 

7 ... 89 ... 56 ... 88 ... 17 13... 5 200... 36 

8 ... 61 ...44 ...48 ...24 16... 6 177... 59 

9 ... 121 ... 52 ... 19 ... 12 3 ... 5 204 ... 32 

10 ... 98 ...57 ...80 ...19 ...... 18... 4 202... 84 

Aver.... 89. ..50 ...31 ...19 10 ... "I 189 ... "i7 

LEFT BABBEL, 87grs. powder ; gas pressure, 1*23 tone per sq. inch. 
40 YABDS PATTEBN. Tofcal Out- Velocity. 

1st 2nd 3rd 4th 5th 6th inSOin. -"- "" " * 
Bound, ring. ring. ring. ring. ring. ring, circle. 



1 
2 
8 
4 
5 
6 
7 
8 
9 
10 



20. 
82. 



29. 
86. 
24. 
27. 



, 19 ... 26 ... 15 23 

. 83 ... 22 ... 18 17 

27 ... 25 ... 22 21 

, 36 ... 34 ... 27 95 



.25 ...31 ...17 20 

. 80 ... 20 ... 18 18 

41 ... 24 ... 19 ... 16 15 

81 ... 88 ... 33 ... 29 26 

39 ... 26 ... 28 



24 . 
, 21 . 
, 18 . 
. 18 , 
, 10 . 

12 . 
. 20 . 
. 14 . 
.27 . 



. 80 ... 
, 105 ... 
, 109 . 
, 126 . 
. U9 ... 
97 ... 
. 95 ... 
. 100 ... 
. 126 ... 



aide OOyda.) 



SOin. 
. 156 1158... 

181 1149 .. 

. 127 1172 ., 

. 110 1186 ., 

. 117 1136 ., 

139 1167 .. 

141 1141 .. 

136 1163 ., 

. 110 1154 ., 

19 ... 19 116 ... 120 1163 ., 



PUb. 
23*0 
. 22*7 
. 28*6 
. 19*8 
. 21*6 
. 230 
. 20-9 
. 22-0 
. 19*9 
. 20*4 



Aver.... 81 ... 28 ... 26 ... 21 21 ... 18 106 ... 130 1154 ... 21*7 

80 YABDS PATTEBN. Tota l Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BecoiL 



Bound* 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver.... 49 ... 40 ... 28 ... 24 16 ... 13 . 



49 ... 37 ... 23 ... 18 . 
53 ... 49 ... 27 ... 29 ... 
25 ... 24 ... 22 ... 20 ... 
39 ... 41 ... 38 ... 22 ... 
61 ... 37 ... 26 ... 80 ... 
37 ... 48 ... 88 ... 81 ... 
56 ... 49 ... 21 ... 23 ... 
60 ... 85 ... 82 ... 27 ... 
53 ... 44 ... 28 ... 25 ... 
49 ... 48 ... 29 ... 19 ... 



8 , 
.16 . 
.19 . 
.14 . 
.16 . 
.22 . 



10 , 

11 . 
. 18 . 

17. 
. 12 . 
, 15. 



127 . 

163. 
91 . 

140. 

154. 

149. 

.. 13 ... 11 142 . 

.. 15 ... 15 154 . 

.. 17 ... 9 150 . 

.. 20 ... 14 145 . 



109 
78 
145 



87 
94 
82 
86 
91 



(As above.) 



141 ... 95 



Bound. 

1 .. 

2 .. 
8 .. 

4 .. 

5 .. 

6 .. 

7 .. 

8 .. 

9 .. 
10 .. 

Aver.. 



1st 
ring, 
107. 

87., 

80., 

86.. 

91. 

79., 
103 

42 
113 

96 



20 YABDS PATTEBN. Total Out- 

tod 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

.. 55 ... 25 ... 12 7... 6 199... 87 

.. 56 ... 85 ... 25 11 ... 9 158 ... 83 

. 49 ... 22 ... 19 5... 4 170. 

.55 ...88 ...27 8 ... 7 208 . 

. 89 ... 24 ... 18 3 ... 8 167 . 

.. 52 ... 23 ... 14 14 ... 1 168 . 

... 50 ... 27 ... 16 7 ... 2 198 ... 40 

... 51 ... 34 ... 20 9 ... 11 147 ... 89 

... 31 ... 26 ... 12 4 ... 8 182 ... 54 



66 
80 
69 
68 (As before.) 



... 35 ... 33 ... 19 ...... 5 ... 2 , 



188, 



I ... 47 ... 29 ... 18 . 



7 ... 5 , 



, 177 ... 59 



128 



SPORTING GUNS AND GUNPOWDERS. 



(" Field," March 21, 1896 ; Vol. 87, p. 876".) 

LAST WEEK we published the first instalment of the records 
obtained in the present trial ; and now we propose to ( make a 
few comments thereon, as they probably may have some bearing upon 
results which ore yet to come. 

The gun tried was a 12-bore, with 28 inch barrels, and weighing 
61b. 13&OZ. With 38grs. of nitro powder and loz. of shot, the right 
barrel gave an average pattern or 128 pellets in the 80 inch circle at 
40 vara*, and a velocity of 1152 feet per second. (This velocity, as 
explained last week, was the mean velocity of the first 10 vards from 
the muzzle of the gun.) The left barrel gave a pattern or 115, with 
a relocity of 1161 f.s. It will thus be seen that there is very little 
choke in this gun, and what little there is occurs in the right barrel, 
as the owner of the gun is in the habit of firing the left barrel first. 

With the smaller charge, of Joz. shot, 37grs. of powder were used. 
The pattern of the right barrel averaged 110, and the velocity 
1152 f.s. ; while with the left barrel the average pattern was 106, and 
the velocity 1154 f.s. There were fluctuations, however, from round 
to round with both charges ; and as similar fluctuations are likely to 
occur with all guns, we take the records of No. 5446 12-bore as a text 
whereon to base some remarks having a more general application. In 
the first place we will allude to the' 



RECORDS OF VELOCITY AND RECOIL. 


loz. Ohargb of Shot. 


go*. Ckaboi of Shot. 


Bight Ban el. 


Left Barrel. 


Right Barrel. 


Left Barrel. 


Velocity. Recoil. 


Velocity. Recoil. 


Velocity. Recoil. 


Velocity. Recoil. 


Ft.sec. Ft.lb. 


Ft.sec Ft.lb. 


Ft.sec. FUb. 


Ft.sec Ft.lb. 


1172 ... 27*9 


1190 ... 29*0 


1172 ... 227 


1172 ... 23*6 


1178 ... 27-8 


1176 ... 28-3 


1167 ... 23-9 


1167 ... 23*0 


1167 ... 27*3 


1176 ... 28-0 


1167 ... 23*1 


1163 ... 22-0 


1158 ... 272 


1172 ... 28-0 


1158 ... 240 


1163 ... 20'4 


1154 ... 27'4 


1163 ... 277 


1158 ... 22*0 


1158 ... 23-0 


1149 ... 27*8 


1158 ... 27*3 


1149 ... 23*0 


1154 ... 19*9 


1145 ... 27-0 


1154 ... 27*5 


1145 ... 21-8 


1149 ... 227 


1145 ... 26*9 


1145 ... 27-0 


1141 ... 21-6 


1141 ... 20*9 


1132 ... 267 


1141 ... 27*2 


1136 ... 22*3 


1136 ... 21*6 


1128 ... 267 


1136 ... 27-3 


1132 ... 21-0 


1136 ... 19*8 


1152Aver'.27*8 


1161 Aver. 277 


1152 Aver. 22-5 


1154 Aver. 217 



Here it will be seen that, instead of following the order in which 
the round* were fired, as given latt week, we have arranged the 
records in order of velocity ; and it will alto be observed that in most 
instances the highest velocity is accompanied by the greatest amount 
of recoil ; though su^h U not always the case. It may not unnaturally 
bo asked— Why should a succes3 : on of cartridges out of the same batch 
give different velocities ? and why should similar^ velocities be oooa- 
> ion-Uly accompanied by different amounts of recoil ? 

Perhaps the reply given I y most people to the first part of the 
in juiry would be, that there may have been come little difference in 
the quantity of powder put in the cartridges. Personally, however, 
we do not i onsider it at all likely that such an answer could be correct 
in this instance, whatever might be the case under ordinary circum- 
stances. 

Cabb Taken in Loading the Cabteidgbs. 

In these # cartridges, specially loaded for purposes of experiment 
the quantities were not taken by measure, but every charge of 
powder was separately weighed to the exact grain, and every charge 
of shot was counted ; while U e cartridge oases ana wads were all of 
the best auality, and loaded with an equal amount of care. 

Then it might be suggested that the powder was not uniform in 
strength. But, in order to secure the utmost regularity possible in 
this respect, we bought a number of canisters of the same powder, 
mixrd the whole of their contents thoroughly together, in case there 
should be any variation between one and another, and then the 
mixture was placed in large glass jars, fitted with air-tight stoppers, 
in order to prevent any deterioration from contact with the atmo- 
sphere ; and until the contents of one jar were used, another jar was 
not opened. 

Tdg necessity for strict precautions was rendered apparent when 
we had to try the preliminary experiments for obtaining the standard 
velocity of 1160 ft.seo. The difference of a single grain in the charge 
of powder made a decided alteration in the velocity. For instance, 
37grs. of the powder might, with one gun, give an average of nearly 
20 f.s. below the standard, while 88grs. might rive nearly the same 
difference in excels. Of course it was not desirable to resort to 
fraction* of a grain ; go we had to adopt the charge which gave the 
nearest approximate result; and even then fas will be seen in the 
table given above) the average of the right barrel was 1152 f.s., 
while that of the left came up to 1161 f.s.. and there were considerable 
vacations between the highest and lowest in both barrels. 

Certainly such un amount of precaution as was here tal en could never 



be exercised with cartridges intended for everyday use. And if these 
variations occur when charges are thus expressly loaded for purposes 
of experiment, it may readily be imagined that among the numberless 
cartridge eases filled for commercial purposes, by machines, or by 
flranmakers' assistants, or ironmongers' apprentices, there is likely to 
be much more irregularity in loading, and far greater diversity of 
result. 

The Influence or the Gaps. 

As regards the differences exhibited by cartridges loaded for experi- 
mental purposes, we think that variations in strength of percussion 
caps have muoh more influence on the result than is generally acknow- 
ledged. With individual cape, however , it is practically impossible 
to trart cause and effect in the same distinctive way as the results of 
any variation in the charge of powder or shot can be followed out. 
Ton may have a hundred cartridge cases of the same brand, with caps 
apparently all alike, but you do not know what amount of detonating 
composition is contained in each ; and if you remove the composition 
for the purpose of weighing it, the cap is thus rendered useless for 
firing purposes ; while if you fire a cartridge that gives abnormal 
results, you cannot afterwards ascertain what quantity of fulminate 
was contained therein. 

In an article published in the Field of June 20, 1891, an attempt 
was made to throw some light upon this subject. A large number of 
caps were examined, and ttey were found not only to differ as regards 
the chemical components of their respective detonating mixtures, but 
also in the quantity of composition inserted in the caps. Some manu- 
facturers make caps of different sizes, in which the large caps inten- 
tionally contain more composition than the smaller ones; but we 
shall here only allude to those which are of the ordinary tize, and in 
which any differences of quantity may be supposed to arise merely 
from the common vicissitudes that occur during the process of 
manufacture. In the caps made by one firm (which we will designate 
as X), the quantity of composition found therein amounted, on the 
average, to about one quarter of a grain ; or (to state it more explicitly 
by metric weights) 16 milligrams. But out of 100 caps, only 21 were 
found to be of this average weight ; while 3 per cent, of the caps 
contained only 11 milligrams of composition, 3 per cent, contained 
12mgm., 8 per cent, had 13mgm., and so on, gradually increasing 
in quantity, step by step, until 19mgm. were found in 8 per cent., 
20mgm. in 3 per cent., and 2 per cent, contained 21mgm. Hence 
it is apparent that some of the caps contained almost exactly double 
the amount of composition that was found in others, with every 
possible variation between the two extremes. 

With another sample of caps (which we designate as Y) the 
average weight of composition in 100 caps was 22 milligrams, while 
the smallest quantity was 16mgm., and the largest 24m gm. 

It is easy to imagine that, with such differences, there are likely to 
be different rates of ignition in the gun, and that some powders would 
be more affected than others. In the Field of Sept. 12, 1891, we 
published details of some experiments whioh we had carried out with 
these two kinds of cartridge oases (X and T). The caps in the latter 
generallyhave the reputation of being somewhat stronger than the 
other. With black powders, however, there was but little difference 
between the results produced by the two kinds of caps ; and, indeed, 
the crusher-gauge records with black powders showed rather lower 
pressures with the caps supposed to be the stronger of the two. With 
nitro-eompounds, on the other hand, the facte were reversed ; and 
here the x cartridge cases exhibited pressures varying from 10 to 20 
per cent, higher than those shown by the X cartridges ; though none 
of them were so high as to be dangerous. It is obvious, however, as 
regards nitro powders, that variations in the strength of ignition, 
which have little or no effect with black powders, nave a decided 
influence on their smokeless competitors, both with respect to velocity 
and recoil. 

Here we will give a brief summary of results obtained with a gun 
out down from win. to 26in. and 22in. After each reduction in 
length the barrel was rebored, so as to give the same pattern as 
before ; and the weight of metal cut off the barrel was compensated 
on the recoil machine, in order to place the recoil records on exactly 
the same footing with respect to weight of gun. The following 
figures are the averages of a series of rounds from both kinds of 
cartridge cases, loaded with equal charges of three kinds of nitro 
powders (42grs. and l£os. of shot) and fired under similar conditions : 

30 Inch Barrels. 26 inch Barrels. 22 inch Barrels. 

Velocity. BecoiL Velocity. BecoiL Velocity. Recoil. 

Cartridges. Ft.sec FUb. Ftsec. FUb. Ft,sec FUb. 

A fX eases 1113 ... 26*9 ...... 1075 ... 24*9 ..V.. 988 ... 245 

powder (y eases 1136 ... 27*6 „... 1081 ... 26*8 1015 ... 26*6 

B fX cases 1106 ... 26*7 ...... 1033 ... 23*0 ...... 964 ... 23*2 

powder.IT cases 1135 ... 27*8 ...... 1062 ... 25*3 1016 ... 24*2 

fX oases 1110 ... 27*0 ...... 1016 ... 24*0 ...... 091 ... 247 

powder IT cases 1150 ... 28*9 MIM , 1071 ... 27*1 1024 ... 26*4 



TRTAL OF 12, 16, AND 20-BOBES. 
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If, then, the average differenoe in strength between t' e cape in X 
eases and those in T oases produced such marked results as are here 
shown, is it not feasible to suppose that the individual variations 
from round to round (which, as a rule, are much more pronounced 
with nitrocompounds than with blaok powders) may be due to indi- 
vidual differences in strength between successive caps ? 

To demonstrate the differenoe in regularity shown by six rounds of 

black powder and six rounds of nitro powder, loaded in the same 

cartridge oases, with the same wads, and fired out of the same gun, 

under the same conditions, we extract the following particulars from 

our report of the trials we carried out with guns of 12, 16, and 

90 bores, about eighteen months ago. We may add that, in this table, 

the velocities were not taken for the same short distance as those 

above, but here they are the mean velocities for 40 yards. 

16-Bona Guv. 

Velocity and Beooil. taken simultaneously. Averages. 

Bkok /Velocity... 845 ... 840 ... 850 ... 851 ... 851 ... 858= 850 ftsec 

powder. I Beooil 30*0 ... 80*8 ... 80*0 ... 31*0 ... 81*1 ... 81-5-30*7 fUb. 

Nitro (-Velocity... 888... 845... 849... 850... 851... 870= 849 ffceeo. 
powder. I Beooil 23'6 ... 84-9 ... 25*0 ... 24*8 ... 85*2 ... 25-0«24-8 ftlb. 

The rounds are not printed in the order of firing, but are arranged 
numerically, so as to facilitate reference. It will be seen that, as 
regards the average, there was but 1 f .s. differenoe between the black 
and the nitro powder. There was a marked contrast, however, as 
regards the individual rounds ; for between the highest and lowest of 
black there was only 8 f ,s. of variation ; whereas between the highest 
and lowest of the mtro-eompound the difference was 42 f .8. Now we 
do not believe that this wide distinction was due to any irregularity in 
the nitro powder itself ; but our impression is that the results shown 
were brought about by variation in the quantity of detonating com- 
position contained in the caps. This variation has but little effect on 
the blaok gunpowder; for that is rendered comparatively inert by the 
60 per cent, solid residue which tempers the 40 per oent. of gaseous 
products. But with the nitro-oompounds there is scarcely any solid 
residue to temner the 95 per oent. or more of gaseous matter; and a little 
excess or deficiency of energy in the contents of the oap makes all the 
difference in the amount of explosive force exhibited by the powder. 

With the new concentrated powders we consider the differenoe of 
strength in the cap to be of much more importance than it is with the 
older nitro-compounds ; and we believe that some of the instances of 
burst guns, that have lately been heard of, have been due to a weik 
oap only igniting the concentrated powder just sufficiently to drive 
the shot a few inches up the barrel, without having the power to 
expel it ; and consequently, when the next cartridge is inserted and 
fired, the obstruction in front causes the tarrel to burst. 

Now, however, we must return to the records of the week's doings, 
which are as follows : 

lft-BOBS, Mo. 1906; weight, 41b. Ho*.; barrels, 241n. 

BIGHT BABBBL, 40grs. powder; lot. of shot (270 pellets) ; gas pr es sur e , 
1*79 tons per sq. inch. 

40 TABDS PATTEBN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th InSOin. side (10 yards). Beooil. 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ftsec. Ft.lb. 

1 ... 23 ... 22 ... 24 ... 18 17 ... 20 87 ... 183 1141 ... 28*9 

2 ... 40 ... 28 ... 27 ... 21 22 ... 12 116 ... 154 1167 ... 84*3 

3 ... 83 ... 25 ... 23 ... 19 17 ... 14 100 ... 170 1158 ... 840 

4 ... 23 ... 25 ... 20 ... 23 16 ... 13 96 ... 174 ...... 1145 ... 30*2 

5 ... 40 ... 29 ... 24 ... 16 18 ... 17 ...... 109 ... 161 1163 ... 33*8 

6 ... 43 ... 30 ... 27 ... 18 14 ... 15 . 113 ... 157 1176 ... 35*0 

7 ... 88 ... 27 ... 21 ... 27 26 ... 25 113 ... 157 1154 ... 307 

8 ... 29 ... 83 ... 22 ... 17 21 ... 13 101 ... 169 1149 ... 83*9 

9 ... 89 ... 28 ... 26 ... 19 19 ... 15 112 ... 158 1172 ... 347 

10 ... 48 ... 25 ... 29 ... 15 ...... 13 ... 17 ...... 117 ... 153 ...... 1163 ... 82*0 

Aver... 86872419 1816 106164 11598*7 

80 YARDS PATTEBN. Total Out- 

l't. 2nd. 3rd. 4th. 5th. 6th. inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity . Beooil. 

1 ... 46 ... 37 ... 34 ... 26 24 ... 18 . 148 ... 127 

2 ... 54 ... 40 ... 88 ... 26 26 ... 15 ...... 158 ... 112 

3 ... 73 ...47 ...80 ...19 15... 7 .^^ 169 ... 101 

4 ... 61 ... 39 ... 26 ... 22 ...... 20 ... 13 ...... 148 ... 122 

5 ... 71 ... 50 ... 82 ... 29 19 ... 20 ...... 182 ... 88 

6 ... 51 ... 50 ... 29 ... 81 19 ... 14 ...... 161 ... 109 (As shove.) 

7 ... 66 ...46 ...40 ...25 22 ... 20 M ... 177 ... 93 

8 ... 48 ... 45 ... 35 ... 27 20 ... 21 150 ... 120 

9 ... 55 ... 38 ... 87 ... 80 18 ... 16 ...... 160 ... 110 

10 ... 48 ...44 ...34 ...27 15 ... 19 ...... 158 ... 117 

Aver... 57448826 2016 160110 



20 TABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. ride 



Bo and. ring. ring. 
1 ... 101 ...55. 


ring. ring. 


ring. 


ring. 


circle. 


30 a 


.33. 


. 19.. 


... 16 . 


.. 17 .. 


... 208 . 


. UJ 


2 ... 97 ...60. 


.37. 


.28.. 


... U . 


.. 10 .. 


... 222 . 


. 43 


3 ... 105 ... 68 . 


.41. 


.21.. 


... 9 . 


.. 9 .. 


... 235 . 


. 35 


4 ... 78 ...85. 


.40. 


.22.. 


... 15 . 


.. 8 ... 


... 229 . 


. 41 


5 ... 100 ... 71 . 


.33. 


.20.. 


...18 . 


..11 .. 


... 224 . 


. 46 


6 ... 119 ... 58 . 


.29. 


.17.. 


... 12 . 


.. 6 ... 


... 223 .. 


. 47 


7 ... 88 ...80. 


.43. 


.21.. 


...17 . 


.. 14 ... 


... 232 . 


.*S8 


8 ... 91 ...73. 


.48. 


.23.. 


... 17 . 


.. 8 ... 


... 235 .. 


. 35 


9 ... 117 ... 58 . 


.37. 


.22.. 


...18. 


.. 9 ... 


... 234 .. 


. 86 


10 ... 99 ...69. 


.84. 


.26.. 


... 7. 


.. 7 .. 


... 228 .. 


. 42 


Aver... 99 68 


87 


22 


14 


9 


226 


44 



(As shove.) 



LETT BABBEL, 40grs. powder; loz. of shot (270 pellets) ; gas pressure, 
1*79 tons per sq. inch. 
40 TABDS PATTEBN. Total. Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. 

1 ... 61 ... 58 ... 27 ... 27 24 ... 17 173... 97 

2 ... 62 ... 62 ... 40 ... 23 16 ... 13 187 ... 83 

80 ... 81 ... 39 ... 26 M# ... 15 ... 12 176 



Velocity. BeooO. 



3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



56 ... 43 ... 31 ... 29 . 
67 ... 46 ... 27 ... 34 . 
59 ... 45 ... 30 ... 25 . 
63 ... 60 ... 36 ... 21 . 
56 ... 43 ... 85 ... 20 . 
66 ...51 ...83 ...28. 
71 ... 47 ... 27 ... 21 . 



.21 . 
.19 . 
.20 . 
.17 . 
.17 . 
.16 . 
.18 . 



25 159 . 

23 174 . 

, 16 159 . 

. IS 180 

15 154 . 

. 17 178 . 

. 19 166 , 



94 

. Ul 

96 

Ul 

. 90 

116 

92 

. 104 



(As above.) 



170 ... 100 



64 ... 49 ... 32 ... 25 18 ...17 

80 TABDS PATTEBN. Total. Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. Beooil. 
87 ... 63 ... 41 ... 29 19 ... 13 220 ... 50 

65 ... 59 ... 42 ... 33 20 ... 12 199 ., 

. 77 ... 25 ... 24 14 ... 5 243 . 

... 60 ... 86 ... 29 23 ... 16 204 . 

.. 59 ... 45 ... 30 9 ... 7 219 . 

,.. 61 ... 33 ... 21 8 ... 3 236 . 

... 55 ... 42 ... 81 11 ... 11 225 ., 

.. 52 ... 80 ... 18 7 ... 8 234 ., 

.. 57 ... 46 ... 26 13 ... 8 212 ... 58 

,.. 88 ... 48 ... 22 21 ... 19 151 ... 119 



117. 

79., 

85 
121 

97 
134 

83 

48 



71 

27 

66 

51 

34 (As shove.) 

45 

36 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 92 ... 58 ... 88 ... 26 14 ... 10 214 ... 56 

20 TABDS PATTEBN. Total. Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring, rinff. ring. ring. ring, circle. SOin. Velocity. 

1 ... 164 ... 37 ... 10 ...3 1 ... 214 ... 56 

2 ... 185 ... 88 ... 17 ... 9 3 ... 1 244 ... 26 

8 ... 171 ... 49 ... 20 ... 11 ...... 5 ... 3 251 ... 19 

4 ... 178 ... 41 ... 14 ... 5 1 ... 238 ... 82 

5 ... 152 ... 60 ... 19 ... 12 ...... 7 ... 4 243 ... 27 

6 ... 166 ... 40 ... 11 ... 9 4 ... 2 226 ... 44 (As above*) 

7 ... 182 ... 49 ... 13 ... 6...... 2... 3 240... 30 

8 ... 145 ... 71 ... 18 ... 7 7 ... 5 241 ... 29 

9 ... 171 ... 50 ... 14 ... 4 2 ... 8 249 ... 21 

10 ... 156 ... 56 ... 24 ... 15 5 ... 2 251 ... 19 



Aver.... 166 ... 49 ... 16 ... 8 4 ... 2 . 



... 81 



13-BORE, No. 1906 ; weight, 41b. 14os. ; barrel!, 24in. 

[With Skallbb Chabob or Shot.] 

BIGHT BABBEL, 38grs. powder ; goz. of shot (236 pellets) ; gas pressure, 

1'25 tons per sq. inch. 

40 TABDS PATTERN. Total Out- Velocity. 

1st 2nd 3rd 4th 5th 6th inSOin. side (10 yards.) Beooil. 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ft.sec Ftlb. 

1 ... 24 ... 32 ... 19 ... 19 16 ... 23 94 ... 142 1167 ... 27*7 

2 ... 80 ... 41 ... 20 ... 18 19 ... 17 103 ... 127 1172 ... 28*0 

8 ... 20 ... 23 ... 14 ... 11 IS ... 10 68 ... 168 1163 ... 27'1 

4 ... 85 ... S3 ... 21 ... 22 14 ... 12 Ill ... 125 1145 ... 26*0 

5 ... 27 ... 27 ... 22 ... 19 17 ... 20 95 ... 141 1181 ... 27'5 

6 ... 29 ... 28 ... 25 ... 29 12 ... 12 Ill ... 125 1154 .., 25*1 

7 ... 21 ... 24 ... 26 ... 20 18 ... 11 9i ... 145 1163 ... 26*3 

8 ... 30 ... 26 ... 18 ... 13 16 ... 13 87 ... 149 1172 ... 25*9 

9 ... 83 ... 29 ... 14 ... 17 15 ... 15 93 ... 143 1141 ... 257 

10 ... 24 ... 88 ... 20 ... 17 30... 9 99 ... 137 1186...8(H) 

Aver... "27 ... 80 ... 20 ... 18 17 ... 14 95 ... 141 U64 ... 27lJ 



180 



SPORTING GUNS AND GUNPOWDERS. 



80 YABDS PATTEBN. Total Out- 

lst 2nd 3rd 4th 5th 0th inSOin. side „ , .. _ .. 
Bound, ring. ring. Ting. ring. zing. ring, circle. SOin. Velocity. Beooil. 

1 ... 66 ... 41 ... 27 ... 19 16 ... 12 143 ... 98 

2 ... 44 ...36 ...80 ...87 .10... 147... 80 

8 ... 61 ... 40 ... 21 ... 28 14 ... 5 145 ... 01 

4 ... 85 ... 80 ... 24 ... 30 ...... 25 ... 22 119 ... 117 

5 ... 86 ... 42 ... 81 ... 81 18 ... 11 140 ... 96 

6 ... 47 ... 45 ... 87 ... 28 14 ... 6 152 ... 84 (As above.) 

7 ... 58 ... 80 ... 84 ... 27 22 ... 14 144 ... 92 

8 ... 40 ... 88 ... 83 ... 26 ...... 17 ... 9 182 ... 188 

9 ... 26 ... 25 ... 16 ... 20 15 ... 12 „... 87 ... 149 

10 ... 65 ... 46 ... 86 ... 21 „„» 18 ... 16 168 ... j» 

Aver... "5 ... 87 ... 29 ... 26 17 ... 12 138 ... 98 

20 YABDS PATTEBN. Total Out- Velocity. Beooil. 

let 2nd 3rd 4th 4th 6th inSOin. aide 
Bound, ring. ring. ring, ring ring. ring, circle. 80in. 

1 ... 90 ...51 ...85 ...20 ...... 10 ... 7 196... 40 

2 ... 71 ... 64 ... 40 ... 20 9 ... 14 105 ... 41 

3 ... 112 ... 52 ... 84 ... 18 ...... 7 ... 5 211 ... 25 

4 ... 90 ... 68 ... 41 ... 20 ...... 5 ... 10 214 ... 22 

5 ... 84 ... 67 ... 83 ... 19 8 ... 2 208 ... 88 (As above.) 

6 ... 108 ... 60 ... 82 ... 11 10 ... 5 211 ... 25 

7 ... 101 ... 57 ... 44 ... 23 6 ... 225 ... 11 

8 ... 92 ... 58 ... 86 ... 18 15 ... 18 204 ... 82 

9 ... 108 ... 55 ...83 ...24 10... 1 215... 21 

10 ... 90 ... 44 ... 19 ... 19 15 ... 18 172 ... 64 

Aver... "94 ...67 ...85 ...19 9 ... 7 205 ... 81 



LEFT BABBBL, 88grs. powder ; goi. of ahot (233 pellets) } gas 
barrel, 1*25 tons per square inch. 

40 YABDS PATTEBN. Total Out- 

lit 2nd 3rd 4th 5th 6th InSOin. aide. 

rinr. ring, ring. ring. ring. ring, circle. 80ln. Velocity. Beooil. 
60!.. «?!.. 28?.. 87T 17 ... 16 168 ... 73 

48 ... 48 ... 25 ... 24 15 ... 90 140 ... 96 

48 ... 86 ... 28 ... 21 18 ... 14 183 ... 108 

84 ... 82 ... 29 ... 21 15 ... 24 116 ... 120 

68 ... 86 ... 80 ... 25 18 ... 20 154 ... 82 

44 ... 47 ... 83 ... 22 16 ... 15 146 ... 90 (As above.) 

87 ... 31 ... 31 ... 29 15 ... 14 128 ... 108 

55 ... 42 ... 28 ... 23 14 ... 12 148 ... 98 

64 ... 31 ... 27 ... 20 22 ... 18 142 ... 94 

49 ... 85 ... 24 ... 28 22 ... 18 ...... 136 ... 100 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... _ _ _ 

Aver... 50 ... 87 ... 28 ... 25 17 ... 16 . 



140. 



96 



80 YABDS PATTEBN. Total Out. 

1st 2nd 8rd 4th 5th 6th inSOin. aide 
Bound, rinff. ring. ring. ring. ring. ring, circle. 80in. Velocity. Beooil. 

lT7^.^..4?T..84!L. T...l<r 193... 43 

2 ... 74 ... 49 ... 29 ... 32 18 ... 12 184 ... 52 

8 ... 70 ... 48 ... 80 ... 28 22 ... 13 166 ... 70 

4 ... 88 ... 47 ... 29 ... 21 14 ... 11 185 ... 51 

5 ... 76 ... 49 ... 80 ... 15 14 ... 14 170 ... 66 

6 ... 108 ... 52 ... 16 ... 23 10 ... 7 193 ... 43 (As above.) 

7 ... 82 ... 68 ... 25 ... 17 15 ... 14 187... 49 

8 ... 91 ... 44 ... 20 ... 20 14 ... 12 175 ... 61 

9 ... 68 ... 69 ... 88 ... 24 16 ... 8 189 ... 47 

10 ... 112 ... 50 ... 19 ... 14 7 ... 9 195 ... 41 



Aver... 83 ... 51 ... 27 ... 22 14 ... 11 , 



,183. 



68 



20 YABDS PATTEBN. Total Out- 

1st 2nd 8rd 4th 5th 6th in80in. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beooil. 

128 ... ST... 24 ... 12 6 ...8 212 ... 24 

154 ... 44 ... 14 ... 10 4 ... 222 ... 14 

1 219 ... 17 

2 221 ... 15 

212 ... 24 

220 ... 16 (As above.) 

8 218 ... 18 

1 223 ... 13 

2 200 ... 27 

224 ... 12 



Bound. 

1 ... 

2 ... 
8 ... 
4 ... 

6 ... 

7 ... 

8 ... 

9 ... 

10 ... _ _ _ 

Aver... 148 ...46 ...17... 7...... 4... 1 



188 ...58 ...22... 7 7 

152 ...57... 9... 8 4 

166 ...85... 9... 2 8 

174 ...36... 8... 2 1 

141 ... 51 ... 23 ... 8 2 

189 ...48 ...26 ...10 3 

126 ...44 ...24 ...15 5 

161 ...44 ...14... 5 1 



,908. 



18 



13-BOBE, No. 2602; weight, 51b. 4oi.; barrels, 241m. 
BIGHT BABBEL, 40grs. powderj loz. of ahot (270 pellets); gas 
in barrel, 1*81 tons per sq. inch. 
40 YABDS PATTEBN. Total Out- Velocity. 





1st 2nd 3rd 4th 


5th 


6th 


in&Oin. 


side 


%« 


Becofl. 


Bound, ring. ring. ring. ring. 


ring. 


ring. 


circle. 


SOin. 


Ft. lb. 


1 ... 


82 ... 30 ... 26 ... 20 .. 


...10 


..16 . 


108 .. 


. 162 . 


.... 1176 .. 


81*0 


2 ... 


20 ...32 ...26 ...23.. 


... 18 . 


..18. 


.... 101 .. 


169 .. 


.... 1149 .. 


. 80-0 


8 ... 


20 ... 30 ... 24 ... 29 .. 


... 14 . 


..12 . 


112 .. 


158 .. 


.... 1141 .. 


. 297 


4 ... 


40 ... 23 ... 27 ... 19 .. 


... 16 . 


..15 . 


.... 109 .. 


161 .. 


.... 1154 .. 


30-6 


5 ... 


85 ... 28 ... 21 ... 14 .. 


...18 . 


..10. 


..... 93 .. 


172 .. 


.^ 1160 .. 


. 30*4 


6 ... 


81 ... 86 ... 29 ... 22 .. 


...20 . 


..12 . 


..... 118 .. 


. 158 . 


.... U32 .. 


. 29-8 


7 ... 


87 ... 35 ... 30 ... 29 .. 


... 14 . 


..16 . 


.... 181 .. 


189 .. 


.... 1167 .. 


. 80-7 


8 ... 


19 ... 24 ... 25 ... 18 .. 


...22 . 


..19 . 


.... 86 .. 


184.. 


.... 1181 .. 


. 81*1 


9 ... 


27 ... 37 ... 27 ... 27 .. 


... 19 . 


..14. 


118 .. 


.152 . 


.... 1136 .. 


. 30-1 


10 ... 


80 ... 81 ... 30 ... 28 .. 


... 17 . 


..17. 


..... 114 .. 


156 .. 


.... 1168 .. 


. 81-2 


Aver... 


80 ... 31 ... 26 ... 22 ... 


... 17 . 


.. 14 M 


— 109.. 


161 .. 


.... 1156 .. 


80*5 




80 YABDS PATTEBN. 




Total 


Out. 








1st 2nd 3rd 4th 


5th 


6th 


InSOin. 


side 






Bound, ring. ring. ring. ring. 


ring. ring. 


circle. 


SOin. 


Velocity. 


Becofl. 


1 ... 


67 ... 55 ... 85 ... 84 .. 


...15 . 


..15 . 


191 .. 


79 






2 ... 


59 ... 47 ... 40 ... 29 .. 


... 12 . 


..12 . 


.... 175 .. 


95 






3 ... 


44 ... 56 ... 41 ... 27 .. 


...19 . 


..18. 


168 .. 


102 






4 ... 


60 ... 45 ... 81 ... 28 .. 


... 18 . 


..13. 


159 .. 


111 






5 ... 


32 ... 30 ... 24 ... 20 .. 


... 17 . 


..17 . 


lOi .. 


. 164 






6 ... 


56 ...84 ...45 ...29.. 


...20 . 


..18 . 


.... 164 .. 


106 


(Ab above.) 


7 ... 


44 ... 42 ... 81 ... 80 .. 


...18 . 


..11 . 


147 .. 


.123 






8 ... 


48 ... 86 ... 42 ... 86 .. 


...21 . 


..16. 


.... 162 .. 


.108 






9 ... 


61 ...88 ...88 ...81.. 


...18 . 


..12 . 


.... 158 .. 


112 






10 ... 


42 ...44 ...37 ...25.. 


...20 . 


..18 . 


.... 148 .. 


122 






Aver... 


50 ... 48 ... 36 ... 28 .. 


...18 . 


..14. 


.... 157 .. 


113 








20 YABDS PATTEBN. 




Total 


Out- 








1st 2nd 3rd 4th 


5th 


6th 


inSOin. 


side 






Bfronfl. ring. ring. ring. ring. 


ring. 


ring. 


circle. 


SOin. 


Velocity. 


Bocnfli 


1 ... 


58 ... 58 ... 45 ... 29 .. 


... 4 . 


.. 8 . 


.... 190 .. 


80 






2 ... 


86 ... 60 ... 39 ... 22 ... 


... 5 . 


.. 9.. 


.... 207 ... 


63 






8 ... 


101 ... 55 ... 40 ... 28 .. 


... 12 . 


.. 5. 


.... 224 .. 


46 






4 ... 


77 ... 65 ... 44 ... 19 .. 


... 17 . 


.. 8 . 


.... 205 .. 


65 






5 ... 


98 ... 80 ... 81 ... 17 .. 


... 13 . 


.. 4 . 


226 .. 


44 






6 ... 


107 ... 71 ... 27 ... 12 ... 


...11 . 


..U . 


.... 217 .. 


53 


(As above.) 


7 ... 


92 ... 70 ... 87 ... 21 .. 


... 18 . 


.. 9 . 


210 .. 


. 60 






8 . M 


82 ... 52 ... 83 ... 29 .. 


...18 . 


.. 6 . 


.... 196 .. 


74 






9 ... 


108 ... 84 ... 46 ... 17 .. 


... 9 . 


.. 2 . 


250 .. 


20 






10 ... 


42 ... 67 ... 58 ... 89 .. 


...11 . 


.. 5 . 


.... 191 .. 


79 






Aver... 


85 ... 65 ... 89 ... 23 ... 


... 11 . 


.. 5 . 


.... 212 .. 


58 







LEFT BABBEL, 40gra. powder ; lox. of shot (270 pellets) ; gas pressure in 
barrel, 1*81 tons per sq. inch. 
40 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beooil. 



27 ... 24 24 ... 15 156 ... 114 

20... 8 7 ... 5 57 ... 218 

84 ... 26 22 ... 17 148 

33 ... 21 18 ... IS 151 

39 ... 31 19 ... 21 143 

35 ... 27 23 ... 8 145 

28 ... 21 20 ... 16 107 



1 
2 
8 
4 
5 
6 
7 
8 
9 
10 __ 

Aver... 50. ..87. ..80. ..24 W ... 13 141 ... 129 



60 ...45 
17 ... 12 
40 ...43 
61 ... 89 
88 ...85 
52 ... 31 
28 27 

45 ... 46 ... 31 ... 33 17 

81 ... 41 ... 25 ... 26 16 

77 ... 53 ... 31 ... 21 14 



.11 

.10 . 
.18 . 



. 155 
,173 . 
, 182 . 



127 
116 
127 
125 
163 
115 
97 



(As above.) 



-Bound, 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 .., 
10 .. 



80 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in 30in. side 
ring. ring. ring. ring. ring. ring, circle. 80in. Velocity. Beooil. 



107. 
Ill ... 60 . 

88 ...71. 

98 ...70. 
120 ... 51 . 



105 ... 49 ... 33 ... 24 
116 ... 51 ... 31 ... 19 
46 ... 27 ... 23 ... 20 
112 ...52 
130 ...67 



27 ... 25 12 ... 9 217 ... 58 

86 ... 27 11 ... 6 234 ... 86 

.12 ... 5 220 ... 50 

.20 ... 6 222 ... 43 

. 16 ... 7 227 ... 43 

. 18 ... 6 211 ... 50 

„ 14 ... 8 217 ... 58 

.. U ... 5 116 ... 154 

... 25 7 ... 9 217 ... 53 

32 ...18 9 ...11 237 ... 83 



40 ...21. 
, 31 ... 28 . 

, 83 ... 18 . 



(As above.) 



Aver ... 103 ... 55 ... 32 ... 22 18 . 



. 212 , 



f 
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Round. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 
8 ... 

10 ... 



, » YAKD8 PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 0th in 80m. aide 
r^. rin* rin*. ring. ring. ring, circle. 30m. Velocity. Beoofl. 

184 ... 45 ... 17 ... 10 8 ... 7 836 ... 34 

108 ... 58 ... 88 ... 15 5 ... 8 880 ... 50 

10 226 ... 44 

8 231 ... 80 

11 194 ... 76 

8 238 ... 32 

5 218 ... 57 (As above.) 

6 206 ... 62 

1 231 ... 39 

4 244 ... 26 



189 ...82 ...39 ...26 
148 ... 48 ... 21 ... 14 

84 ... 46 ... 87 ... 27 
148 ... 66 ... 15 ... 9 
152 ... 40 ... 20 ... 11 

88 ... 59 ... 81 ... 20 11 

138 ... 54 ... 28 ... 17 15 

132 ... 60 ... 31 ... 21 11 



Aver... 129 ... 51 ... 28 ... 17 10 ... 5 . 



225 . 



45 



12 BORE, Mo. 8600 ; weight, 51b. 4oi. ; barreli, 94in. 
[With Skallbb Chabob of Shot.J 
BIGHT BARREL, S8gm powder; gos. of shot (236 pellets) ; 
barrel, 1*43 tons per sq. inch. 
40 YARDS PATTERN. Total Out- Velocity. 

1st 2nd 3rd 4th 5th 6th inSOin. side (10 yds!) 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Pt.aeo. 

1 ... 84 ... 33 ... 29 ... 80 14 ... 14 126 

8 ^. 14 ... 12 ... 9 ... 11 20 ... 21 46 

8 „ 42 ... 40 ... 22 ... 22 19 ... 17 126 

4 _ 86 ... 29 ... 27 ... 27 15 ... 18 119 

6 _ 29 ... 83 ... 24 ... 26 17 ... 20 112 

6 _ 40 ... 22 ... 31 ... 25 20 ... 19 118 

7 ... 38 ... 26 ... 20 ... 23 22 ... 15 102 

8 ... 88 ... 34 ... 28 ... 20 21 ... 18 120 ... 116 1176 

9 ... 89 ... 21 ... 34 ... SO 27 ... 11 124 ... 112 1181 . 

10 ... 16 ... 14 ... 12 ... 14 23 ... 20 



110 1158 . 

190 1149 .. 

110 1176 .. 

117 1141 .. 

124 1167 .. 

118 1163 .. 

134 1149 .. 



Recoil. 
Ft. lb. 
. 26*1 
. 258 
. 27-0 
. 25*3 
. 26*3 



Aver... 88 ...88 ...24 ...23 20 ...17, 



. 26*0 

. 26*8 

. 27'5 

. 56 ... 180 1149 ... 25*8 

105 ... 181 1161 ... 26* 



1 
9 
8 
4 
5 
6 
7 
8 
9 
10 



80 YARDS PATTERN. Total. Out- Velocity. Recofl. 

1st 2nd 3rd 4th 5th 6th inSWn. aide vewClXy ' ttMmu 
ring. ring. ring. ring. ring. ring, circle. 80in. 



18 ... 16 ... 18 ... 11 80~... 11"...... 63 " 

47 ... 85 ... 85 ... 28 14 ... 17 145 . 

59 ... 88 ... 29 ... 20 17 ... 17 146 . 

44 ... 47 ... 29 ... 23 IS ... 10 143 . 

79 ... 49 ... 25 ... 24 15 ... 7 177 . 



... 41 ... 30 ... 17 19 

36 ... 25 ... 27 ... 23 22. 



.11 
.12 . 



61 ... 43 ... 22 ... 20 18 ...13 . 



72 ... 51 ... 30 ... 20 16 . 

45 ... 31 ... 31 ... 18 6 . 



.10 . 

.18 , 



... 146 . 
... Ill . 
... 146 . 
... 173 . 
... 125 . 



,173 
, 91 
. 90 
, 93 
, 50 
, 90 
, 125 
90 
63 
, 111 



(As above.) 



Aver... 52 ... 88 ... 28 . 



. 16 ... 18 . 



138 ... 98 

20 YARDS PATTERN. Total. Out- Velocitv RaoofL 

1st 2nd 3rd 4th 5th 6th inSOin. side VW0Cl1 * aooolL 
ring. ring. rag. ring. ring. ring, circle. SOin, 

106 ... 55 ... 24 ... 16 8 ... 10 201 ... 35 

112 ... 56 ... 22 ... 18 10 ... 4 . 

100 ... 68 ... 27 ... 12 8 ... 5 



.... 206 ... 28 

.... 207 ... 29 

.... 194 ... 42 

.... 218 ... 23 

.... 199 ... 37 

. 6 ...... 205 ... 31 

. 9 199 ... 37 

. 11 193 ... 43 

. 6 205 ... 81 



.10. 
. 0. 

. 4 . 



(As above.) 



Round. 

1 ... 

8 ... 

8 ... 

4 ... 101 ... 48 ... 80 ... 15 13 

5 ... 183 ... 51 ... 27 ... 12 10 

6 ... 94 ... 60 ... 31 ... 14 14 

7 ... 82 ... 63 ... 39 ... 21 12 

8 „. 106 ... 49 ... 25 ... 19 17 

9 ... 99 ... 52 ... 22 ... 20 14 

10 ... 119 ... 88 ... 33 ... 15 10 

ATer... 104 ... 54 ... 28 ... 16 12 ... T 202 ... 34 

LEFT BARREL, Sters. powder ;:fo«. of shot, (236 pellets); gas pressure 
in barrel, 1*43 tons per sq. inch. 
40 YARDS PATTERN. Total. Out- 

» ^ l*t 2nd 3rd 4th 5th 6th InSOin. side 
Boraid.rfay.r^.ring.ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 22 ... 25 ... 32 ... 26 26 ... 19 105 ... 131 

9 ... 51 ... 29 ... 32 ... 20 20 ... 22 ...... 182 ... 104 

8 ... 82 ... 88 ... 28 ... 87 25 ... 19 ...... 125 . 

4 ... 45 ... 45 ... 26 ... 24 ...... 24 ... 12 ...... 140 . 

5 ... 88 ... 83 ... 87 ... 22 19 ... 21 ...... ISO . 

6 ... 47 ... 36 ... 27 ... 87 18 ... 11 137 

7 ... 22 ... 39 ... 88 ... 20 19 ... 15 . 119 

8 ... 49 ...80 ...28 ...25 21 ... 18 ...... 132 . 

9 ... 28 ...26... 11 ...16.. ....11 ...19 76. 

10 ... 49 ...40 ...88 ...87 98 ... 18 ...... 141 . 



. Ill 
. 96 
. 106 
. 99 
117 
104 
, 160 
, 85 



(Aa above.) 



Avar... 37 ... 34 ... 99 ... 23 . 21 ... 17 123 ... 118 



80 YARDS PATTERN. Total. OmV 

1st 2nd 3rd 4th 5th 6th in30m. side. 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity . Recofl. 

1 ... 100 ... 48 ... 98 ... 19 19 ... 8 . 190 ... 49 

8 ... 42 ... 48 ... 40 ... 95 15 ... 18 155 ... 81 

8 ... 76 ... 56 ... 83 ... 21 12 ... 11 186 ... 50 

4 ... 106 ... 47 ... 17 ... 19 10 ... 5 189 ... 47 

5 ... 57 ... 41 ... 86 ... 96 14 ... 7 160 ... 76 

6 ... 105 ... 44 ... 21 ... 14 9 ... 6 ...... 184 ... 5B 

7 ... 90 ... 55 ... 83 ... 16 18 ... 7 184 ... 49 

8 ... 66 ... 50 ... 81 ... 21 13 ... 10 168 ... 68 (As above.) 

9 ... 56 ...46 ...87 ...88 20 ... 17 172... 64 

10 ... j» ... 31 ... 41 ... 41 ...... 25 ... 27 ...... 158 ^ 74 

Aver... 74 ... 46 ... 32 ... 28 15 ...U 175 .„ 61 

20 YARDS PATTERN. To^ Oufc 

1st 2nd 3rd 4th 5th 6th inSOin. side. 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 125 ... 44 ... 17 ... 9 5 ... 2 195 ... 41 

2 ... 85 ... 51 ... 52 ... 20 10 ... 6 208 ... 28 

S ... 129 ... 53 ... 18 ... 10 7 ... 3 210 ... 96 

4 ... 189 ... 88 ... 22 ... 16 6 ... 1 215 ... 21 

5 ... 99 ... 66 ... 17 .. 14 9 ... 196 ... 40 

6 ... 112 ... 44 ... 25 ... 17 6... 198... 88 (As above,) 

7 ... 80 ... 61 ... 37 ... 20 12 ... 2 198 ... 88 

8 ... 140 ... 40 ... 19 ... 12 6 ... 7 211 ... 25 

9 ... 112 ... 50 ... 23 ... 10 11 ... 8 195 ... 41 

10 ... 122 ... 56 ... 19 ... 10 8 ... 5 207 ... 29 

Aver... 114 ... 50 ... 25 ... 14 "5 ... 7 906 ... 88 



" Field, March 28, 1896 ; Vol. 87, p. 466.) 

HITHERTO THE GUNS TRIED hare all bean 12-bore9| and 
now we proceed to state the results of experiments with some 
guns of smaller gauge. The records of the trials published last week 
confirm certain results of former experiments, by showing that short 
barrels require more powder than long barrels, in order to impart 
equal velocity to the shot ; and that such increase of the charge 
produces a greater amount of recoil, as well as greater pressure of 
the powder gases within the barrel. With smaller gauges we may 
expect, when the charges used are the same as those in larger bores, 
that there will be greater pressure in the barrel, and consequently 
higher velocity. It may be stated aB an axiom that the greater the 
difference between the pressures at the breech and at the mussle, the 
greater will be the ballistic effect obtained from any given weight 
of powder. Accordingly, the powder charges with 16-bores, in 
order to impart 1160 f .s. velocity to los. of shot, are likely to require 
some reduction, as compared with 12-bores \ while the 20-bore charge 
will probably have to be reduced in comparison with the 16-bore. 

This increase of pressure with diminution of gauge appears to be 
due to the comparatively greater length and weight of the oharge in 
the smaller bore, in proportion to the area of the wad which the 
powder-gases act upon. For instance, supposing that the powder 
occupied a space of 1 inoh in length in a 12-bore gun, the same charge 
of powder, when transferred to a 16-bore. would occupy 1*2 inch in 
length, and in a 20-bore 1*4 inch. The shot oharge would be lengthened 
in similar proportion ; and with each such increase in length, the 
frictional resistance of the shot in the barrel would be augmented, 
and that resistance would enhance the pressure of the powder-gases. 

People not unfreauently speak as though the increase of the powder 
oharge were the prime cause of the development of explosive force in 
a gun. But resistanoe to the expansion of the gases is a much more 
potent factor. For example, 8drs. (i.e., 82grs.) of No. 6 black 
powder, with l£oz. of Bhot, give a pressure of little more than 2 tons 
per square inch in a 12-bore shot gun, which is 729 inch in diameter. 
In the Snider rifle, of '577 gauge, 70grs. (or about half a dram less) 
of the same powder, with a bullet of 480grs. (or rather under lgos.), 
the pressure increases to about 2J tons. In the Martini- Henry rifle, 
with 85grs. of similar powder, and a bullet of exactly the same weight 
as the Snider, but longer, the resistanoe in the '450 barrel causes the 
force of the powder gases to rise to about 5 tons.' But the most marked 
difference occurs in the '803 rifle, where the resistanoe of the long 
nickel-covered bullet, with the rapid twist of the rifling, raises the 
stress of the powder gases in the Darrel to about 18 tons per square 
inoh, or nine times as much as in the 12-bore shot gun j and yet the 
oharffe of black powder is only 80}grs. (or about 1ft drams), and the 
weight of the bullet is 215grs. (or under half an ounce). 
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SPOETINQ GUNS AND GUNPOWDERS. 



Variations of Stress in 12, 16, and 20 Boris. 

To return to smooth-bore grins, however, the experiment* which we 
carried oat with 12, 16, and 20 bores, about eighteen months ago, 
gave some very curious results, as showing the difference in amount 
of stress exhibited by equal charges of powder in guns of different 
gauge, notwithstanding that the shot-charge was reduced in weight 
for the smaller bores. The charges were 8drs. each for the 
black powders, and the corresponding equivalent for the nitro- 
compounds. 



Powders. 

Black* 

No. 2 

No. 4 , 

NlTBOSt 

k= 



D 



12-Bore. 
(l£oz. shot.) 



16-Bore. 
(Lot. shot.) 

Stress. 

8-88 tons 8-74 tons , 

2-28 , 2-89 „ , 



1*65 tons 2*78 tons 

1*43 „ 268 „ 

3-25 „ 8-97 „ 

1-68 4-08 „ 



20-Bore. 
Qos. shot.) 
Stress. 
. 4-29 tons 
. 8*68 „ 



8*81 tons 
882 „ 

6-05 „ 

753 ,, 



The above nitro powders were all of kinds which can be used with 
the same cartridge cases as black powder. We have not included any 
of the new concentrated powders which require special oases and 
caps ; and we do not say that all the above powders would give the 
fame pressures now, because we believe some of them have been 
modified since these results were first published. 

It may be thought, no doubt, that few people would ever be likely 
to use 3dra. of powder in a 20-bore; and with black powders that 
would be quite true ; but with the new concentrated powders still 
more excessive charges have been inserted in cartridge cases by 
ignorant loaders. Without dwelling on that, however, we may point 
out that the above-mentioned powders varied widely in pressure in 
the three bores when they were used in ordinary loads. This will be 
seen by the following records, which show the amount of stress in 
the chamber of the gun when the charges of each were regulated to 
impart equal velocity to the shot. The standard speed then adopted, 
with each of the three guns, was 850 f .s. mean velocity for 40 yards 
(which is equivalent to about 1220 f.s. muzzle velocity with No. 6 
shot). But although the charges of powder were thus regulated to 
impart equal energy to the shot-charge, the amount of propulsive 
force developed was very different ; and the proportion of recoil, too, 
was not uniform, as will be seen by the following figures : 

Powders. „ 12-Bore. 16-Bore. 20-Bore. 

° a (lioz. shot.) (loz. shot.) Go*, shot.) 

Black: Stress. BeeoU. Stress. Becoil. Stress. Recoil. 

No. 2 ... 8-OStons. 81-lfUb. ... 8'49tons. 30-OfUb. ... 8'59tons. 28'8fUb. 

No. 4 ... 2-87 » 84-8 » ... 2*90 » 80*7 • ... 3-09 » 31'3 » 

Nrraos : 

A 1*98 tons. 27*6fUb, ... 2-lOtons. 257fUb. ... 2*45 tons. 24*5 ftlb. 

B 1«64 » 28*3 » ... 2*01 * 24*8 > ... 2«70 » 24*7 » 

C 2-83 m 27'1 - ... 3*18 » 26*1 • ... 419 - 25'6 • 

I> 158 » 27*2 » ... 2*25 » 26'3 » ... 8*57 • 26*0 - 

It is a curious fact, moreover, that although the stress with all 
these sporting powders increased more or less in the smaller bores, 
the slow-burning powder which is especially used for the proof of guns 
does not exhibit a similar development of force, but the pressure 
remains nearly uniform in the three bores. In some experiments 
tried at the same time, with the regulation proof charges of powder 
and ehot, the records were 4*12 tons with the 12-bore, 4*06 tons with 
the 16-bore, and 4*23 tons with the 20-bore. It is well, therefore, 
that the new proof regulations [page 3] introduce an additional proof 
with No. 2 powder. 

Atmospheric Em-eots on Velocity and Becoil. 

As regards registration of recoil, for the information of those who 
have not seen the particulars previously published (Field, Sept. 20, 
1890) , we may briefly state that the instrument we use for this purpose 
directly records the result in foot-pounds. Thus, supposing a gun 
weighing 71b. is attached to the movable part of the machine, the 
combined weight of the two is made up to 861b., or five times the 
weight of the gun. Then the spring is so set as to give a constant 
resistance of 361b. ; and, as the scale is divided into fractions of a foot, 
a record is taken automatically of every round fired, to the nearest 
tenth of a foot-pound. 

In order to ascertain whether the horizontal recoil thus registered 
would correspond with the upward lift of the gun against the force of 
gravity, we detached the spring from the machine, suspended the 
apparatus some yards above ground, and fired the gun downwards. 



The reooil of the gun, on being fired, than lifted up the combined 
weight of 861b. to a distance corresponding with that of the horizontal 
recoil. And, farther, in order to ascertain what the lift of the 71b. 
gun alone would be, when entirely detached from the machine, the 
gun was suspended alongside a measured scale, and it was found that 
then, on being fired downwards, the gun was lifted up to between 4ft. 
and 6ft., according to the nature of the charge fired. We think, 
therefore, that the records given by the machine are practically as 
accurate as they can well be made. 

We have entered into these details because it has not unnaturally 
been supposed, as our records are considerably in excess of the 
ordinary theoretical estimates, that there may possibly be some 
fundamental error in the machine which exaggerates all the results. 
And one hears it said, from time to time, that, inasmuch as " action 
and reaction are equal," such and such statements cannot be oorrect. 

We quite agree as to action and reaction being equal; but if 
important factors are omitted in the estimate of the amount of 
" action." it is not surprising if the amount of " reaction " does not 
accord therewith. 

One of the factors which seem to be lost sight of with regard to 
reooil is the influence of the atmosphere. As mentioned in the Field, 
several years ago, we tried the effect of exhausting the air in the 
barrel by means of an air pump, and at the same time ascertained 
the velocity of the bullet (a 12-bore spherical ball) by use of the 
chronograph. The muzzle velocity of the bullet was 1246 f.s. when 
fired from the gun in its ordinary condition. When the column of 
air was exhausted from the barrel, the muzzle velocity was 1285 f.s. 
With this increase of energy in the bullet the energy of reooil (if 
"action and re-action" were employed in the limited sense here 
referred to) should have been raised several foot-pounds ; but, on the 
contrary, it was slightly reduced. 

On another occasion, whilst we were trying experiments with 
shortened barrels, we found that when several inches were cut off 
the barrel, the velocity of the shot was decreased, as we expected ; 
but the recoil was occasionally increased in a way which we did not 
expect. A diagram given in the Field of Aug. 29, 1891, showed the 
variations of velocity and recoil with different lengths of barrel ; and 
we confess we were puzzled by some of the results. But it has since 
occurred to us that the difference in weight of the atmosphere had 
probably a much greater influence than we then imagined. On one 
day, the temperature was 30°, and on another it was 70°. This would 
give a difference of about 7 per cent, in the weight per cubic foot of 
the atmosphere on the two days. This greater density, in the one 
case, would retard the passage of the shot through the sir, and the 
chronograph would consequently record a lower velocity. On the 
other hand, the column or air in the barrel being also increased in 
weight, would have a somewhat similar effect to an increase in weight 
of the shot, so that there would thus be an increase of the back-thrust 
registered on the recoil machine j and this, we imagine, will give a 
clue to the reason why the recoil increased simultaneously with a 
decrease in velocity. 

The ordinary method of estimating recoil may be briefly stated 
thus : — If a bullet weighing los. is fired out of a gun weighing lOOos. 
(i.e., fljlb.), the gun will move backward with 100th part of the speed 
with which the shot leaves the muzzle. Consequently, if the bullet 
has a velocity of 1200 feet per second, the gun would be driven back 
with the speed of 12 feet per second. And as the energy is pro- 
portionate to the square of the velocity, the energy contained in the 
bullet would amount to 1400 ft.lb. and the energy of the gun's recoil 
would be 100th part of that amount, or 14 ft.lb. 

So far so good. But practical experiments have shown that the velo- 
city of recoil is higher than is provided for by this theory ; and that 
though it has been proposed to add a portion of the weight of the 
powder to the weight of the shot, that does not nearly suffice to make 
theory acoord with ascertained facts. In the Field of Dec. 10, 1892, 
we published particulars showing how the velocity of recoil, as ascer- 
tained by chronograph, varied with different kinds of powder ; and 
that the backward movement of the gun, instead of having the 
theoretic speed of, say, 12 f t.seo., as compared with the shot-velocity 
of about 1200 ft. sec., a fine-grain black powder gave a recoil velocity 
of about 18 f.s., or 6 f.s. in excess ; a coarse-gram black powder gave 
6 f.s. excess, and a nitro-compound gave 4 f.s. excess. And as the 
energy of reooil, in like manner as the energy of the projectile, varies 
in proportion to the square of the velocity, the differences in the 
recoil records were thus accounted for. We may add, also, that the 
excess, which amounted to 8 or 4 f.s. in a long barrel, increased to 
6 or 6 f.s. in a shorter one. 

That short barrels do give more reooil than long ones— at all events 
with nitro powders— may be seen from eome records published in the 
Field of Dec. 12, 1891. There a 12-bore of very unusual length was 
tried— the barrels being 46 inches long; and the records made 
therewith were put in comparison with those of other barrels using 
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exactly the same charge. The rental with two nitro powders were 

as follows: 

Powder. 80 inch Barrel. Winch Barrel. 45 inch Barrel. 

A, /Velocity 1113ft.sec ...... 1110ft.seo. ...... 1116 fUee. 

42grs. \Recoti »6- 9 ft.lb. ...... ts'ift.lb. .._. *4'Mft.lb. 

B, /Velocity 1106ft.scc ...... 1120fkseo. ...... 1128ffc.sec 

42grs. I Recoil »6'7 ft.lb m 5 'm ft.lb. ...... m 3 * 9 ft.lb. 

Here it will be seen that there was little difference between the 
records with the two nitro powders; bat while the velocity slightly 
increased in most instances, the recoil always diminished with the 
longer barrel. And lest any misconception should arise as to this 
being dne to the respective weight of the guns, we may mention 
that such difference was duly compensated for— each gun being taken 
as 71b. in weight; and when the 46in. gun was tested at its full 
weight (viz., 81b. lOos.), the record was 196 ft.lb. with powder A, and 
19*4 ftJb. with powder B, instead of the amounts stated above. 

Curiously enough, however, the recoil did not fall off in the same 
manner with two black powders which were also tried. The results 
with these were as follows : 

Powder. 80 inch Barrel. 84 inch Barrel. 45 inch Barrel. 

No. 2, \ Velocity llfflftsec M _ 1147ft»seo. lftBfcsec 

Sdrs. JAkm'J........ &* ft.lb 33'* ft.lb *5*' /*•<*- 

No. 6, } Velocity . lOKlftsec 1004 ft.sec lOTlftsee. 

Sdrs. fRtoil M7'o ft.lb gf 6 ft.lb 3*0 ft.lb. 

When the 46in. gun was tried with its full weight of 81b. 10os.. the 
recoil was reduced to 28*6 ft.lb. with No. 2 powder, and to 24'3 ft.lb. 
with No. 6. 

We attribute the different behaviour of the two classes of powder 
mainly to the fact that, owing to there being practically no solid 
residue in the decomposed nitro powders, the gases become more 
and more chilled as they travel up the length of the barrel, and 
thereby lose their expansive force ; so that by the time they get up 
towards the extremity of a very long tube, they have scarcely 
sufficient strength left to overcome the friction of the shot in 
the barrel ; and consequently, although the energy previously 
imparted to the shot serves to carry it forward, the friction acts as a 
brake on the backward movement of the barrel. With black powder, 
however, the effect is different. There is about 60 per cent, of solid 
residue in the products of combustion, and this carries a very large 
amount of heat up to the muzzle, as evidenced by the mcandesoent fluid 
mass which is ejected from the barrel when black powder is fired. 
C on sequently the expansive foroe of the gases still suffices to over- 
come the friction of the shot-charge, and add to the amount of the 
recoil ; and the coarse-grain black powder, which burns for a longer 
distance up the barrel, adds more to the recoil than the fine-grain, 
which undergoes complete combustion near to the breech. 



16-BQRS, Eo, 864; weight, 61b. 16os.; barrels, Win. 
BXOHT BARREL, 36grs. powder* locof shot (270 pallets); gas 
2*46 tons per sq. inch. 
40 YABD8 PATTERN. Total Ont- Velocity 

1st 2nd 3rd 4th 5th 6th inSOin. side (lOyards), 
Bound, ring. ring. ring. ring, ring. ring, circle. SOin. Ftosc 

1 ... 08 ... 55 ... 24 ... 27 14 ... 16 175 ... 05 1176 ., 

8 ... 54 ... 41 ... 88 ... 26 23 ... 15 15S ... 117 ...... 1168 .. 

8 ... 40 ... 40 ... 80 ... 28 25 ... 12 141 ... 129 ...... 1168 .. 

4 ... 67 ... 44 ... 84 ... 26 19 ... 13 171 ... 90 1160 ., 

6 ... 60 ... 51 ... 86 ... 81 22 ... 20 178 ... 92 1145 .. 

6 ... 54 ... 40 ... 28 ... 34 22 ... 17 160 ... 110 1160 .. 

7 ... 55 ... 80 ... 38 ... 21 10 ... 15 158 ... 117 1170 .. 

8 ... 61 ...84 ...80 ...82 24 ... 21 157 ... 118 ._. 1160 . 

... 78 ... 40 ... 27 ... 27 18 ... 14 166 ... 104 1158 . 

10 ... 66 _ 43 ... 84 ... 80 22 ... 18 178 ... 87 1172 . 



Recoil. 

Ftlb. 
. 25*4 
. 25-0 
. 24*0 
, 24*5 
. 247 
. 25*2 
. 25*6 
. 24*8 
, 24-8 
, 24*7 



Aver.... 61 ... 44 ... 81 ... 28 21 16 , 



, 168 ... 107 . 



, 1165 ... 25*0 



80 YARDS PATTERN. Total Out- 

let 2nd 8rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. 80in. Velocity. Becofl. 

24 ... 11 187 ... 83 

19 . . 13 196 . 

10 ... U 200 . 

208. 
209 . 
209 . 
181 . 



1 
9 
3 
4 
5 
6 
7 
8 
9 
10 

Aver.... 88 ... 66 ... 83 ... 27 15 14 . 



79 ...41 ...38 ...34. 
88 ...50 ...27 ...28. 
74 ... 76 ... 80 ... 20 . 

72 ... 65 ... 86 ... 80 17 ... 18 .... 

98 ... 50 ... 20 ... 28 5 ... 11 .... 

92 ... 47 ... 40 ... 80 15 ... 20 .... 

51 ... 55 ... 89 ... 38 18 ... 14 .... 



104 ... 57 ... 23 ... 21 10 ... 18 

, 85 ... 46 M . 85 ... 20 10 ... 12 

, 77 ... 63 ... 87 ... 24 15 ... 15 



206 . 

195. 
201, 



77 
70 
67 
61 
61 
89 
65 
75 
66 



(As above.) 



198... 72 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 



20 YARDS PATTERN. Total Oat- 

1st 2nd 3rd 4th Mb 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. 80in. Velocity. Reoofl. 

— " — " 2 ... 1 237 ... 83 

2 ... 8 211 ... 59 

1 ...... 215 ... 55 



135 ... 72 ... 19 ... 11 
155 ...86 ...14... 6 
152 ... 47 ... 14 ... 2 
123 ... 78 ... 80 ... 5 
160 ... 44 ... 23 ... 8 
130 ... 50 ... 20 ... 18 
140 ... 60 ... 10 ... 7 
151 ... 35 ... 11 ... 5 
164 ...83 ...28 ...17 



. 286 ... 84 

. 235 ... 85 

. 231 ... 88 

. 286 ... 44 

.202... 68 

. 242 ... 28 

. 234 ... 86 

Aver.... 146 ...53 ...20... 8 8... 2 227... 43 



, 140 ... 68 ... 21 ... 5. 1. 



(As before.) 



LEFT BARREL, Ssgrs. powder; los. of shot (270 pellets) j gas pressure, 
2*46 **w>^ per so.. f«<*h, 
40 YARDS PATTERN. Total Out- 

let 2nd 8rd 4th 5th 6th in80in. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 43 ...86 ...26 ...23 12 ... 26 128 ... 142 

. 10 190 ... 80 

. 17 171 ... 99 

. 23 154 ... 116 

. 18 150 ... 120 

, 18 118 ... 157 (As above.) 

. 17 176 ... 84 

. 22 162 ... 106 

. 9 151 ... 116 

. 11 176 ... 94 



2 
3 
4 
5 
6 
7 
8 
9 
10 



77 ... 58 ... 82 ... 28 21 . 

66 ... 53 ... 28 ... 24 18 

44 ... 55 ... 29 ... 26 18 . 

50 ... 44 ... 31 ... 25 20. 

86 ... 26 ... 32 ... 19 20 . 

62 ... 58 ... 41 ... 21 20 . 

58 ... 44 ... 33 ... 27 19 . 

63 ... 41 ... 29 ... 21 9 . 

80 ... 87 ... 80 ... 20 12 . 



Aver... 



J ... 45 ... 82 ... 23 16 ... 17 157 ... 118 



80 YARDS PATTERN. 



Total Out- 



let 2nd 3rd 4th 5th 6th in 30m. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 
1 ...lOT... 54. ..81. ..24 11... 211... 50 



2 ... 01 ... 63 ... 47 ... 10 10 ... .... 

8 ... 75 ... 51 ... 42 ... 21 10 ... 8 .... 

4 ... 66 ... 55 ... 45 ... 22 12 ... 6 .... 

5 ... 73 ... 60 ... 50 ... 22 13 ... 17 .... 

6 ... 96 ... 49 ... 20 ... 30 17 ... 11 .... 

7 ... 112 ... 65 ... 40 ... 21 9 ... 5 .... 

8 ... 87 ... 68 ... 34 ... 25 16 ... 6 .... 



. 220 ... 50 

. 189 ... 81 

. 188 ... 82 

. 204 ... 66 

. 206 ... 64 

. 238 ... 32 

. 214 ... 56 
. 222 ... 48 
. 146 ... 124 



(As above.) 



9 ... 100 ... 71 ... 31 ... 20 7 ... 7 . 

10 ... 50 ... 41 ... 31 ... 24 18 ... 19 . 

Aver... 85 ... 58 ... 38 ... 23 18 ... 10 204 ... 66 

20 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th in 30in. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beoofl. 

1 ...171. ..34 ...15... 5 2... 3 225... 45 

2 ... 165 ... 48 ... 11 ... 18 4 ... 1 235 ... 35 



3 ... 144 ... 61 ... 19 ... 9 5 , 

4 ... 62 ... 52 ... 33 ... 80 16 . 

5 ... 155 ... 88 ... 87 ... 22 12 . 

6 ... 107 ... 53 ... 36 ... 18 12 . 

7 ... 117 ... 56 ... 28 ... 14 8 , 

8 ... 152 ... 46 ... 7 ... 4 4, 

9 ... Ill ... 61 ... 80 ... 18 5. 

10 ... 165 ... 27 ... 12 ... 4 ...... 2 , 



. 238 ... 87 

, 21 177 ... 93 

. 5 252 ... 18 

7 214 ... 56 

. 3 215 ... 55 

. 200 ... 61 

, 1 220 ... 50 

. 2 208 ... 62 



(As above.) 



Aver... 135 ... 47 ... 23 ... 14 7 ... 4 . 



, 210 ... 51 



16-BOBE, No. 864; weight, 51b. 15oi.; barreli, 281il 

[With Sxallbb Chabox or Shot.] 

SIGHT BARREL, SSjgrs. powder; go*, of shot (286 pellets) ; gas pressure, 

1*21 tons per sq. inch. 

40 YARDS PATTERN. Total Out- Velocity 

1st tod 3rd 4th 5th 6th in SOin. side (10 yards). 

Round, ring. ring. ring. ring. ring. ring, circle. SOin. Ft.eec 



1 ... 76 ... 46 ... 21 ... 23 

2 ... 65 ... 40 ... 81 ... 18 
8 ... 30 ... 80 ... 85 ... 26 

4 ... 60 ...87 ...88 ...22 

5 ... 52 ... 88 ... 88 ... 10 

6 ... 89 ... 41 ... 28 ... 10 

7 ... 48 ... 85 ... 20 ... 20 

8 ... 58 ... 82 ... 30 ... 28 
... 58 ... 45 ... 82 ... 23 

10 ... 41 ... 46 ... 35 ... 27 18 ... 21 , 



. 13 ... 15 160 ... 67 1158 .. 

.. 16 ... 16 154 ... 82 1154 .. 

,.. 21 ... 22 130 ... 07 1181 .. 

.. 10 ... 13 158 ... 84 1172 .. 

.. 10 ... 16 142 ... 94 1141 .. 

.. 21 ... 17 127 ... 109 1172 .. 

... 17 ... 18 132 ... 104 1145 .. 

.. 18 ... 16 148 ... 88 U68 .. 

.. 15 ... 18 152 ... 84 1156 .. 



Ft.lb. 
21*2 
21-0 
23*0 
28*4 
20-8 
28*5 
21*0 

nf 

81-0 



140 ... 87 . 



, 1160. 



Aver.... 58 ... 40 ... 81 ... 28 17 ... 17 146 ... 00 1161 ... 8V7 



1 



184 



SPORTING GUNS AND GUNPOWDERS. 



80 YABDS PATTERN. Tot »i Out- 

1st 2nd Sid 4th 5th eth InSOin. side n 

Bound, -ring, ring. ring. tin*, ring. ring, cirole. 30in. Velocity. Recoil. 

1 ... 80 ... 52 ... 34 ... 28 18 ... 11 188 ... 47 

2 ... 57 ... 46 ... 40 ... 20 21 ... 18 163 ... 73 

8 ... 88 ... 51 ... 24 ... 22 16 ... 7 180 ... 56 

4 ... 74 ... 48 ... 26 ... 18 16 ... 12 ...... 166 ... 70 

5 ... 68 ...57 ...82 ^.25 ...... 18 ... 8 ...;.. 182 ... 54 

6 ... 70 ... 54 ... 80 ... 27 15 ... 12 ...... 181 ... 55 (As before) 

7 ... 87 ... 48 ... 86 ... 16 11 ... 10 ....'.. 182 ... 54 

8 ... 85 ... 55 ... 28 .:; 15 8... 9. 198... 48 

9 ... 76 ... 44 ... 87 ... 24 17 ... 15 ...... 181 ... 55 

10 ... 88 ... 46 ...22 ... 17 14 ... 17 ...... 178 ... 63 

▲raw.. 78 ... 50 ... 81 ..; 21 14 ... 12 ...... 179 ... 87 

20 YABD9 PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. xing. ring. ring. ring. ring, circle. 80in. Velocity. Booou. 

1 ... 129 .. 40 ... 18 ... 11 .._ 7 ... 2 198 ... 88 

2 ... 101 ... 55 ... 29 .„ 17 10 ... 1 202 ... 34 

8 ... 145 ... 28 ... 23 ... 14 5 ... 210 ... 26 

4 ... 189 ... 58 ... 18 ... 2 ..^. 2 ... 8 207 ... 29 

8 ... 158 ... 25 ... 20 ... 8 ...... 6 ... 4 206 ... 80 

6 ... 126 ... 46 ... 17 ... 16 . 2 ... 2 195 ... 41 (As thorn.) 

7 ... 184 ... 88 ... 21 ... 18 9 ... 2 211 ... 25 

8 ... 155 ... 83 ... 9 ... 2 4 ... 8 199 ... 87 

9 ... 180 ... 46 ... 24 ... 7 _... 8 ... 217 ... 19 

10 ... 142 ... 89 ... 19 ... 5 4 ... 3 ...... 205 ... 81 

Ave*-. 186 ...40 ... 19 ... 8 ...... 6 ... 2 205 ... 81 



LBPT BARREL, 85grs. powder; los. of shot (286 pellets); gas pressure, 
1-21 tons per sq. inch. 
40 YARDS PATTERN. Total Out- 

lit 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 56 ... 82 ... 87 ... 21 11 ... IS 146 ... 90 

9 ... 22 ... 17 ... 27 ... 18 8 ... 16 84 ... 152 

5 ... 58 ... 40 ... 89 ... 20 17 ... 14 157 ... 79 

4 ... 83 ... 49 ... 23 ... 24 13 ... 9 129 ... 107 

ft ... 50 ... 42 ... 36 ... 19 18 ... 13 147 ... 89 

6 — 52 ... 86 ... 20 ... 21 20 ... 17 129 ... 107 (As above.) 

7 „ 47 ... 41 ... 22 ... 25 16 ... 15 135 ... 101 

8 ... 58 ... 50 ... 25 ... 22 22 ... 12 155 ... 81 

9 ... 89 ... 87 ... 32 ... 26 19 ... 14 134 ... 102 

10 ... 54 ... 42 ... 30 ... 27 17 ... 16 153 ... 83 



Aver... 47 ... 89 ... 29 ... 22 16 ... 14 137 ... 99 

80 YABDS PATTEBK. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 95 ... 50 ... 81 ... 18 ...... 8 ... 8 194... 42 

9 ... 83 ... 56 ... 23 ... 12 15 ... 10 ...... 174 ... 62 

8 ^ 80 ...51 ...27 ...19 ...... 16 ... 7 177... 59 

4 ... 78 ... 46 ... 31 ... 22 ....:. 17 ... 5 172 ... 64 

ft ^. 94 ... 42 ... 44 ... 20 ....;. 11 ... « 200 ... 86 

6 ... 91 ... 50 ... SO ... 18 12 ... 9 189 ... 47 (As above.) 

7 ... 87 ...59 ...21 ...19 14 ... 11 .186... 50 

8 ... 88 ... 50 ... 82 ... 21 9 ... 10 188 ... 50 

9 ... 76 ... 54 ... 85 ... 15 7 ... 4 180 ... 56 

10 ... 100 ... 52 ... 80 ... 16 11 ... 10 198 ... 88 

Aver... 86 ... 51 ... 80 ... 18 12 ... 8 1£6 ... 50 

20 YABDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 186 ... 40 ... 20 ... 6 3... 202... 34 

2 ... 149 ... 28 ... 18 ... 5 ... 3 200 ... 86 

8 ... 151 ... 80 ... 19 ... 13 1 ... 4 218 ... 28 

4 ... 189 ...48 ...21... 6 2... 1 214... 22 

5 ... 160 ... 84 ... 16 ... 7 8 ... 2 217 ... 19 

6 ... 165 ... 36 ... 4 ... 4 ...... ... 1 209 ... 27 (As above.) 

7 ... 148 ...26 ...20... 5...... 5... 199... 87 

8 ... 146 ... 47 ... 13 ... 4 1 ... 2 810 ... 26 

9 ... 139 ... 42 ... 22 ... 9 ...... 6... 8 ...... 212 ... 24 

10 ... 107 ... 58 ... 35 ... 11 ...... _4 ... 5 206 ... 80 

Ave*... 148 ...88 ...19... 7. 2 ... 8 208... 28 



16-BOEE, Ho. 1801 ; weight. 6lb. 8|oi. ; barrels, 971a. 

RIGHT BABBEL, 37grs. powder; loi. of shot (270 pellets)] gas) 

pressure, 2*64 tons per sq. inch. 

40 YARDS PATTERN. . Total Out- Velocity'- 

1st 2nd. 3rd 4th 5th 6th in SOin. side (10 yards). ReooiL 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ft.sec. Ftlb, 

1 ... 87 ...24 ... 26 ... 21 18 ... 13 108 ... 162 . 1163 ... 27*6 

2 ... 21 ... 22 ... 25 ... 29 28 ... 15 96 ... 174 ...... 1181 ... 28*0 

8 ... 33 ... 20 ... 21 ... 9 14 ... 15 ...... 83 ... 187 ...... USS ... 27*0 

4 ... 26 ... 27 ... 25 ... 20 15 ... 17 . 

. 19 ... 20 . 
. 17 ... 27 . 



5 ... 25 ... 25 ... 29 ... 23 . 

6 ... 23 ... 27 ... 24 ... 17 . 

7 ... 38 ... 28 ... 80 ... 24 . 

8 ... 25 ... 80 ... 21 ... 26 . 

9 ... 29 ...26 ...23 ...25. 
10 ... 41 ... 29 ... 84 ... 24 . 



98 ... 172 1186 ... 27*0 

102 ... 168 ...... 1186 ... 28*0 

, 91 ... 179 . 1168 ... 27*4 

. 16 ... 14 120 ... 150 1141 ... 27-9 

. 20 ... 24 102 ... 168 . 1172 ... 28*1 

. 22 ... 22 103 ... 167 ...... 1176 ... 28*0 

. 17 ... 18 128 ... 142 ...... 1167 ... 27*8 

~" "~ .1UB...27* 



, 103 ... 167 .. 
Total Out- 



Aver... 80 ... 26 ... 26 ... 22 18 ... 18 

80 YARDS PATTERN. 
1st tod 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity, 

1 ... 40 ... 51 ... 26 ... 23 22 ..'.21 140 ... ISO 

.19 ...18 160 ....110 

.20 ...17 178 ... 87 

.17 ...15 163 ...107 

. 14 ... 20 186 ... 84 

.188 (Asabom) 
.115 

. 17 ... 17 178 ... 87 

55 ... 44 ... 48 ... 88 19 ... 10 185 ... 85 

. 89 ... 85 21 ... 12 170 ... 100 



2 ... 52 ...47 ...80 ...81... 

.8 ... 70 ... 88 ... 40 ... 25 ... 

4 ... 58 ... 41 ... 88 ... 26 ... 

5 ... 61 ... 55 ... 86 ... 84 ... 

6 ... 84...89...a0...34... M .22...23 137, 

7 ... 48 ... 46 ... 81 ... 80 20 ... 9 155 . 

8 ... 65 ...45 ...86 ...27... 
9 

10 



Aver... 58 46 85 80 



19 16 



164 106 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



20 YABDS PATTERN. Total OmV 

lst 2nd 3rd 4th 5th 6th in SOin. side, 
ring. ring. ring. ring. ring. ring. circle. SOin. 
86 ... 51 ... 48 ... 38 21 ... 13 218... 52 Velocity. Beeo* 

17 ... 11 200 ... 70 

24 ... 15 200 ... 70 

18 ... 9 186 ... 84 

18 ... 15 AS ... 57 

15 ... 10 204 ... 66 (Asahov*) 

12 203 ... 67 

24 161 ... 109 

12 207 ... 68 

18 202 ... 68 



41 ... 66 ... 52 ... 41 
50 ...78 ...40 ...87 
48 ... 65 ... 88 ... 85 
105 ... 66 ... 28 ... 14 
62 ... 59 ... 51 ... 32 
99 ...47 ...28 ...29 

29 ...87 49 85 

59 ...72 ...55 ...21 9 

93 ...54 ...37 ...18 19 



16 



Aver... 67 ... 59 ... 42 ... 81 19 ... 14 199 ... 71 



LEFT 



Round. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 .., 

9 ... 
10 ... 

Aver... 



Round. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



BARREL, 87grs. powder; los. of shot (270 pellets); gas] 
2*64 tons per sq. inch. 

40 YARDS PATTERN. Total Out- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity.. Reoofl 

40 ... 26 ... 28 ... 25 19 ... 17 119 ... 151 

85 ... 80 ... 80 ... 23 26 ... 24 118 ... 152 

17 „. 11 .., 13 14 ... 20 53 ... 217 

44 ... 22 ... 25 22 ... 20 117 . 

20 ... 21 129 . 

27 ... 19 128 . 

7 ... 21 . — 74 . 

22 ... 20 101 . 

23 ... 18 100 ... 170 

27 ... 22 96 ... 174 



12. 
26. 
39. 
42. 
18. 
SO. 



, 27 ... 38 .., 27 . 

34 ... 30 ... 22 . 

18 . v 24 .., 19 .. 
. 31 ,.. 21 ... 19 . 

28 ... 25 ... 22 . 

24... 24 .,.20. 



, 158. 
.141 
. 142 
196 
. 169 



(As above.) 



29. 

30 
1st 
ring. 

18. 

47. 

42. 

56.. 

49 

51., 

55.. 

43., 

17. 



.. 28 ... 25 ... 21 21 ... 20 103 ... 167 

YARDS PATTERN. Total. Out- Velocity. Becoil 

2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring, circle. SOin. 

.. 24 ... 34 ... 27 21 ... 28 108 ... 167 

. 43 ... 28 ... 20 22 ... 22 138 ... 132 

. 51 ... 37 ... 26 25 ... 19 ...... 156 ... 114 

. 50 ... 25 ... 21 26 ... 21 152 ... 118 

..44 ..32 ... SO 31 ... 17 155 ... 115 

.. 43 ... S4 ... 28 26 ... 21 156 ... 114 (As above*) 

49 ... 27 ... 29 29 ... 18 160 . 

52 ... 86 ... 25 . 23 ... 20 158 . 



.57 ...23. 



. 25 ...... S 

. 44 17 ... 23 115 . 

.28 24 ...18 160 . 



, 114 
. 110 

114 
, 155 

110 



Aver... 43 ... 44 ... 80 ..,.98 ..,..,24 ... 21 



, 145 ... 125 



TEIAL OF 12i 16, AND 20-BOEES. 



135 



20 YARDS PATTEBN. 
1st 2nd 3rd 4th 5th 
ring. Ting. ring. ring. ring. 
85... 68 ...34 ...32 11 . 


6th 
ring. 
.13 .. 


Total 

inSOin. 

circle. 

... 219 ... 


Out- 
Bide 

SOin. Velocity. Beooil. 
51 


116 ...60 ...39 ...21 15 .. 


. 3 .. 


... 238 ... 


34 


100 ... 65 ... 84 ... 25 12 . 


. 7 .. 


... 224 ... 


46 


70 ...77 ...49 ...26 15 . 


.12 .. 


... 222 ... 


48 


100 ... 63 ... 54 ... 28 16 . 


. 9 .. 


.... 245 .. 


25 


83 ... 72 ... 47 ... 27 20 . 


.10 .. 


.... 229 ... 


41 (As before.) 


77 ... 80 ... 51 ... 23 17 . 


. 7 .. 


... 231 ... 


39 


43 ... 56 ... 53 ... 3Q 22 . 


.11 .. 


. v 182 ... 


88 


92 ...67 ...40 ...31 18 . 


. 8 .. 


... 230 ... 


40 


102 ... 63 ... 44 ... 29 7 . 


.10 .. 


... 238 ... 


82 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 
.6 ... 

7 ... 

8 ... 

9 ... 
JO ... 

Aver... 87 67 44 27 



15 9 



16-BOBE, Ko. 1801; weight, 51b. 8*oz.; barrels, 27in. 

[With Smaixeb Chakob of Shot.] 

BIGHT BABREL, 36grs. powder; goz. of shot (236 pellets) ; gas pressure, 

1*29 tons per sq. inch. 

40 YABDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th inSOin. side (lOyards). Becoil. 

Bound. r.n?. ring. ring. ring. ring. ring, circle. SOin. Ft.aec. Ftdb. 

1 ... 8 ... 13 ... 15 ... 13 15 ... 21 49 ... 187 1141 ... 226 

2 ... 11 ... 7 ... 17 ... 16 9 ... 13 51 ... 185 1186 ... 21*2 

3 ... 28 ... 34 ... 21 ... 22 17 ... 7 ...... 105 ... 131 1172 ... 23'2 

4 ... 12 ... 14 ... 10 ... 14 12... 17 50 ... 186 1145 ... 2J2 

5 ... 19 ... 23 ... 20 ... 17 11 ... 11 79 ... 157 1181 ... 23'8 

6 ... 17 ... 31 ... 25 ... 21 15... 10 94. 

, 18 ... 19 89 . 

. 11 ... 15 56 . 

. 16 ... 18 ... 



19 ... 23 ... 20 ... 17 .... 
17 ... 31 ... 25 ... 21 .... 

7 ... 20 ...26 ...27 ...16.... 

8 ... 16... 8 ... 18 ... 14 .... 
» ... 15 ... 19 ... 21 ... 18 .... 

10 ... 24 ... 80 ... 26 ... 20 .... 



. 157 

, 142 1154 ... 230 

147 1167 ... 23*5 

, 180 1132 ... 228 



73 ... 163 1172 ... 237 



. 14 ... 12 100 ... 136 1149 . 



23-0 



Aver... 17 ... 20 ... 20 ... 17 14 .. 


. 14 ... 


... 75 .. 


161 .. 


.... 1160 ... 23-3 


SO YABDS PATTERN 
1st 2nd 3rd 4th 5th 
Bound, ring. ring. ring. ring. ring. 
1 ... 60 ... 51 ... 33 ... 24 17 .. 


6th 
ring. 
.12 .. 


Total 

in SOin. 

circle. 

... 168 .. 


Out- 
side 
SOin. 
. 66 


Velocity. Becoil. 


2 ... 56 ... 44 ... 31 ... 29 10 .. 


. 14 .., 


... 160 .. 


, 76 




3 ... 14 ... 30 ... 26 ... 22 21 .. 


.19 .. 


... 92 .. 


. 144 




4 ... 54 ...45 ...28 ...21 15 . 


.24 .. 


... 148 .. 


. 88 




. 5 ../ 46 ... 36 ...^22 ... 26 18 . 


.18 .. 


... 130 .. 


. 106 




6 ... 50 ... 54 ... 28 ... 25 26 . 


.20 .. 


... 157 .. 


. 79 


(As above.) 


7 ... 47 ... 27 ... 30 ... 29 19 . 


.17 .. 


... 133 .. 


. 103 




8 ... 58 ... 54 ... 31 ... 27 14 . 


.16 .. 


... 170 .. 


. 66 




9 ... 53 ... 49 ... 27 ... 25 15 . 


.14 .. 


.... 154 .. 


. 82 




10 ... 54 ... 32 ... 31 ... 27 29 . 


.21 .. 


... 144 .. 
.... 146 .. 


. 92 
. 90 




Aver... 49 ... 42 ... 29 ... 25 18 . 


.17 .. 




20 YABDS PATTERN. 
1st 2nd 3rd 4th 5th 
Rjund. ring. ring. ring. ring. ring. 
1 ... 48 ... 42 ... 39 ... 39 16 . 


6th 
ring. 
.. 17 .. 


Total 
in30in. 
circle. 
.... 168 . 


Out- 
side 

SOin. 
. 68 


Velocity. Becoil. 


2 ... 51 ... 66 ... 34 ... 35 13 . 


. 4 .. 


... 186 .. 


. 50 




S ... 93 ...53... 27... 18 11 . 


. 5 .. 


.... 191 .. 


. 45 




4 ... 76 ... 50 ... 32 ... 21 18 . 


. 3 .. 


.... 179 .. 


. 57 




5 ... 41 ... 49 ... 43 ... 35 21 . 


.10 .. 


... 168 .. 


. 68 




6 ... 36 ... 63 ... 56 ... 32 18 . 


.14 .. 


... 187 .. 


. 49 


(As above.) 


7 ... 42 ... 57 ... 52 ... 37 10 . 


.15 .. 


.... 188 .. 


. 48 




8 ... 80 ... 65 ... 87 ... 20 9 . 


. 6 .. 


.... 202 .. 


. 34 




9 ... 47 ...57... 46 ...24 17 . 


.. 11 .. 


.... 174 .. 


. 62 




10 ... 55 ...52 ...48 ...89 ...... 19. 


. 8 .. 


... 194 .. 


. 42 





Aver... 57 ... 55 ... 41 ... 30 15 ... 9 184 ... 



IiEFT 



BARREL, 36grs. powder ; goz. of shot 
1-29 tons per sq. inch. 
40 YABDS PATTERN. Total Out- 

1st tod 3rd 4th 5th 6th inSOin. side 



pellets); gas pressure, 



Bound, ring. ring. ring. ring. 
1 ... 21 ...22 ...28 ...24... 


.3r 


ring. 
..16 ... 


circle. 
.. 95 . 


SOin. Velocity. Bo 
. 141 


2 ... 


29 ...27 ...19 ...20... 


..19 . 


.. 11 .... 


.. 95 . 


. 141 


3 ... 


18 ... 20 ... 25 ... 23 ... 


...18 . 


.. 10 ... 


.. 86 . 


.. 150 


4 ... 


25 ... 25 ... 17 ... 18 ... 


... 14 . 


.. 19 ... 


.. 85 . 


. 151 


5 ... 


20 ... SO ... 21 ... 17 ... 


... 16 . 


.. 18 ... 


... 88. 


.. 148 


6 ... 


18 ... 19 ... 23 ... 21 ... 


...20 . 


.. 20 ... 


.. 81 . 


.155 (As above.) 


7 ... 


81 ... 23 ... 18 ... 16 ... 


... 9 


.. 12 ... 


.. 88 . 


. 148 


8 ... 


16 ... 24 ... 20 ... 19 ... 


... 17 . 


.. 18 ... 


... 79. 


. 157 


9 . 
10 ... 


22 ... 19 ... 24 ... 22 ... 


...28 . 


.. 15 ... 


.. 87 . 


. 149 


87 ...27 ...22 ...25... 


...11 


.. 7 ... 


... 101 . 


..185 



Avar... 28... 24 ... 22 ... 20 ...... 16 ... 14 . 



88 ... 147 l 



Velocity. Beooil. 



(As before.) 



80 YABDS PATTEBN. TM ^ 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. 

1 ... 60 ... 35 ... 28 ... 20 18 ... 11 143... 93 

2 ... 51 ... 32 ... 81 ... 24 15 ... 16 138 ... 96 

3 ... 63 ... 46 ... 33 ... 22 14 ... 15 164 ... 72 

4 ... 51 ... 55 ... 25 ... 26 20 ... 10 157 ... 79 

5 ... ' 54 ... 34 ... 39 ... 19 : 18 ... 12 146 ... 90 

6 ... 58 ... 51 ... 32 ... 25 16 ... 13 166 ... 70 

7 ... 46 ... 88 ... 25 ... 29 21 ... 17 138... 98 

8 ... 59 ... 29 ... 15 ... 22 17 ... 16 125 ... Ill 

9 ... * 66 ... 31 ... 27 ... 24 • 15 ... 14 148 ... 88 

10 ... 87 ... 27 ... 16 ... 14 19 ... 14 94 ... 142 

Aver... 54 ... 38 ... 27 ... 22 17 ... 14 142 ... ~94 



20 YABDS PATTEBN. Total Qub . 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 

1 ... 100 ... 48 ... 39 ... 19 12... 4 206... 30 

2 ... 80 ... 55 ... 30 ... 22 8 ... 11 187... 49 

8 ... 97 ... 60 ... 36 ... 21 3... 9 214... 22 

4 ... 95 ... 63 ... 35 ... 17 16 ... 1 210 ... 26 

5 ... 108 ... 58 ... 38 ... 13 5 ... 3 217 ... 19 

6 ... 45 ... 52 ... 37 ... 28 15 ... 15 162 ... 74 (As above. 

7 ... 120 ... 52 ... 26 ... 18 13 ... 12 216... 30 

8 ... 88 ... 66 ... 39 ... 20 14 ... 7 213 ... 23 

9 ... 103 ... 66 ... 24 ... 17 9 ... 4 210 ... 26 

10 ... 101 ... 44 ... 33 ... 28 12 ... 10 206 ... 80 

Aver... 94 ...56. ..84 ...20 U...~8 204 .. 82 



(" Field," April 4, 1896; Vol. 87, p. 496.) 

THE RESULTS OBTAINED in thes i trials appear to us to 
increase in interest as they go on ; and they likewise show that 
the additional trouble caused by half a do/ en rings upon the target 
is not labour thrown away. The records thus obtained supply definite 
information bearing on various moot points which are frequently 
discussed, but whereon discussion alone U often unable to arrive at 
any satisfactory conclusion; while the ordinary method of recording 
target experiments, by stating merely the total number of pellets in a 
circle of 30 inches diameter, frequently provides only a scant supply 
of explicit details, and occasionally leads to inferences that are quite 
erroneous. 

One of the points often discussed ie that which relates to the com- 
parative patterns of chokebores and cylinders. A few years ago 
there was a great rush in favour of chokebores, and some people 
had both barrels heavily choked. The result was that many birds 
fired at at short distances were "clean missed," and those which 
were hit were "stuffed with lead.' 1 A reaction naturally ensued ; 
disappointed sportsmen thereupon had the choke taken out of 
their barrels, and many went back to cylinders pure and simple. 
Others, more cautious, had but one barrel altered to the cylinder, 
while the second either remained as before, or was reduced from a 
full to a medium choke. At the present time we believe this to be 
the more generally adopted practice— a pattern from 120 to 130 
pellets in the 30in. circle at 40 yards, with l&oz. of No. 6, when fired 
from the first barrel, and from 160 to 180 pellets when fired from the 
second barrel, being ordinarily chosen. But how many people are 
there who ascertain what their guns really do when fired at shorter 
distances than 40 yards ? Or, if they substitute loz. or goz. for l&oz. , 
what dd they know as to how the alteration of charge affects the 
shooting of the gun ? ' 

With some guns, a reduction in the charge of shot fired will be 
followed very closely by a corresponding reduction in the number of 
pellets placed in the circle. Thus if loz. be used, instead of l&oz., 
there would be about one-ninth fewer pellets : or if goz. be used 
instead of loz., the pattern would be lessened by about one-eighth. 
But different guns nave their idiosyncrasies ; and while some may 
show rather less than the proportionate reduction of pattern, others 
may increase or fall off considerably in the number of pellets placed 
in the SOin. circle when the charge is altered. 

The following table will show now gnus tested in the present trial 
have behaved in this respect. (In the 12-bore No. 5466 ihe right 
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barrel gives rather the larger pattern, ite owner firing the left barrel 

first.) 

12-Bonss. 



Gtm. 
Number. 



1006 

8052 



854 

1801 
87M 



With las. or Shot. 

Patterns of Barrels. 
Bight. Left. 

128 115 

106 170 

108 141 



With Zob* or Shot. 
Bight Pattern. Left Pattern. 

Belative. Actual. Belative. Actual. 

108 ... 110 101 ... 108 

03 ... 05 140 ... 140 

06 ... 105 ...... 188 ... 188 



6880 



I 



168 
108 
110 



181 



157 
103 
181 



118 



16-Boacs. 
14S 
00 
08 

20-Bobbs. 
| 115 



148 

75 

108 



140 



187 

80 

108 



108 



... 187 
... ™ 
- HI 



141 



From these figures it will be observed that, in the majority of 
instances, the actual patterns with the goz. charge of shot came very 
close to tiie relative proportion that should have been given in com- 
parison with the los. charga. But the 20 bore made a much larger 
pattern with the smaller charge of shot ; and it also performed more 
regularly from round to round, thereby demonstrating that the los. 
charge was unedited to this gun. 

And with 16-bore No. 1801 there was another marked exception; 
for, although the left barrel came nearly up to its due proportion, 
the right barrel was fully 17 per cent, balow par : and a reference 
to the table of results previously given will snow how remark- 
ably irregular were the patterns. With the loz. oharge they were 
not very good ; but with j(oz. they were much worse. We here repeat 
three successive rounds with the latter oharge : 

1st 2nd 8rd 4th 5th 6th 

*?•...„.... V ......... "& "*• "* *2f 



11 
28 



7 
84 



17 
21 



16 
22 




17 



13 
7 



It becomes obvious at a glance, that if. in the very centre of the 
target, there are only eight pellets in a circle which is 16 inches in 
diameter, or 225 in area, the chances of killing a bird are somewhat 
remote. And it is very curious to note that, at the extreme edge of 
the target, where the circle is rather over 86 inches in diameter, the 
p»llets of the same round are nearly three times as numerous as they 
are in the centre. . . 

Another purpose served by the division of the target is to show the 
relative distribution of Delicts with diffeient kinds of boring. With 
one of the 12-bores previously tried [No. 19061, the total number of 
pellets in the 80 inch circle at 20 yards varies but little with the two 
barrels— the right being 226 and the left 239. Such being the 
case, one might pos ibly assume, on first hearing this fact mentioned, 
that the choked pattern would be nearly as open as that of the 
cylinder. But here once more comes in the advantage of the rings 
upon the target; for, on comparing the records of the various rings, 
the distribution of the respective patterns is found to be as follows : 

Killing 
circle. 

. 80m. 

. 26in. 



2nd 


8rd 


4th Total. 


ring. 


ling. 


ring. 80in. 


68 . 


. 87 . 


. 22 = 226 


40 . 


. 16 . 


.. 8 = 230 



1st 
No.l906.12-hore: ring. 

a Under at 20 yards... 90 
oke ditto 166 

It is evident that the left barrel, which places two-thirds of the 
80 inch pattern within one-fourth of the area of the circle, is not a 
very desirable one for shooting game at 20 yards. But then, on the 
other hand, people do not. as a rule, want to ure the choked barrel 
at 20 yards ; they ordinarily prefer to reserve that barrel for longer 
distances. And if the cylinder is fired at 20 yards and the choke at 
80 yards, the patterns become very nearly on an eqnalityas regards 
the distribution of the charge, as will be seen by the following records 
of the two barrels of the same gun : 



1st 
No. 1006, 12 bore t ring. 
Cylinder at 20 yards ... 80 
Choke at 80 yards 02 

Cylinder at 80 yards ... 57 
Choke at 40 yards 64 



2nd 3rd 

ring. ring. 

68 ... 87 

58 ... 83 . 


4th 80 inch 
ring. Pattern. 

. 22 s 286 ...... 

. 26 a 214 ...... 


44 ... 83 . 
40 ... 82 . 


. 26 = 160 

.. 25 = 170 



Killing 
circle. 
3vin. 
30in. 

8 in. 

S6iu. 



Here is a similar comparative record with another 12-bore, in 
which the patterns of the choked 1 arrel at 80 and 40 yards respectively 
accord even more closely with those of the oylinder at 10 yards less 
distance : 

lat 2nd 3rd 4th 80 inch Killing 

No. 2502, 12-bore : ring. ring. ring. ring. Pattern. circle. 

Cylinder at 20 jards ... 85 ... 65 ... 80 ... 23 = 212 80in. 

Choke at 30 yards 103 ... 55 ... 32 ... 22 = 212 80in. 

Cylinder at 80 yards ... 50 ... 43 ... 86 ... 18 = 147 88in. 

Choke at 40 yards 50 ... 87 ... 80 ... 24 m 141 88m. 



And results very similar to these would be likely to < 
longer range*. 

In contradistinction to the above we give the averages of another 
12-bore, in which the two barrels are nearly alike, but, as mentioned 
above, the owner uses the left as his fint barrel. 

1st 
No. 5466, 12-bore i ring. 

First, at 20 yards 88 . 

Second, ditto 1(0 . 

First, at 80 yards 77 . 

Second, ditto 58 . 



ring. 

. 60 

. 56 

. 54 

. 48 

. 88 

. 88 



8rd 4th Total Kflhng 
ring. ring. 80m. circle. 

. 84 ... 84 a 216 ...;.. 80in- 
. 84 ... 22 _ 221 80m, 



85 

84 

24 
28 



26 a 102 
29-160 

20-115 
25 a 128 



First, at 40 yards 88 

Second, ditto 87 

Anyone who wishes to see how the two barrels compare at different 
ranges may take the first line at 20 yards and put it in comparison 
with the second line at 80 yards ; or take the first at 80, and compare 
it with the second at 40 yards. 

The next gun is a 16-bore with both barrels ohoked. The average 
distribution of pattern at the three ranges was as follows : 

1st 2nd 3rd 4th 30 inch Kflttng 
No. 854, 16-bore: ring. ring. ring. ring. Pattern. circle. 

At 20 yards 140 ... 50 ... 22 ... 11 « 223 28m. 

». 80 84 ... 57 ... 85 ... 25 m 201 83m. 

» 40 , 50 ... 45 ... 32 ... 24 a 160 S6in. 

The barrels of 12-bore No. 1906. whioh placed 166 pellets within 
the first ring at 20 yards, are only 24 inches in length : and the 
pellets in that ring exceed even the number put in the same ring by 
16-bore No. 864; yet at 40 yards the pattern with the two guns & 
nearly the same. The 12-bore, however, has barrels four inches 
shorter than the 16-bore. 

The last is a 20-bore, with both barrels ohoked ; and here we give 
the average distribution of pattern at the three ranges with both 
charges. 

_ 1st 2nd Srd 4th 30 inch Killing 

No. 6880, 20-bore : line. ring. ring. ring. Pattern. circle. 

SOyarda-los 181 ... 44 ... 17 ... 8 = 250 . 26in, 

., £oi 143 ... 39 ... 18 ... 11 = 211 ...... 26in. 



30 yards— loz 


70 . 


. 40 . 
. 47 . 

.. 84 . 
.. 88 . 


. 87 . 
. 80 . 

.. 26 . 
.. 28 . 


. 22 - 182 


go* 

40 yards— los 


85 . 

44 . 


.. 10 = 181 
.. 20 = 124 


„ goz 


58 . 


..21-140 









20-BOEE, No. 6880; weight, bib. f Jox.; barrels, 88U. 



BIGHT BABBEL, 86grs. powder; 
3*03 tons 

40 YAHD8 PATTERN. 

1st 2nd 3rl 4th 
Bound, ring. ring. ring. ring. 
1 «- 45 ... 28 ... 28 ... 25 ... 
52 ... 46 ... 26 ... 21 
70 ... 58 ... 82 ... 25 

40 ...38 ...80 ...27 
42 ... 81 ... 84 ... 20 .., 
25 ...26 ...24 ...14.. 

41 ...82 ...25 ...22.. 
56 ... 60 ... 86 ... 24 .. 

... 20 ... 10 ... 10 ... U .. 
10 ... 47 ... 35 ... 22 ... 10 ... 



loz. of shot (270 pellets) j gas 
per sq. inch. 



BMUH. 




Total 


Out- 


Velocity 




5th 6th 
ring. ring. 


inSOin. 
circle. 


side 
80in. 


(10 yards). Boom 1 
Ftseo. FUh. 


....18 


..21 .. 


.... 126 


. 144. 


..... 1168 .. 


20*1 


14 


..11 . 


.... 145 . 


.125 . 


1181 .. 


.20*8 


18 


..18. 


.... 185 . 


. 85 


.. .. 1145 .. 


. 28*5 


14 


..18. 


.... 144 . 


. 126 


1140 .. 


.27-6 


....13 


..21 .. 


.... 127 . 


. 143 


1181 .. 


. 80*0 


....18 


.. 14 .. 


.... 80 . 


. 181 . 


1141 .. 


. 28-0 


26 


..11 .. 


.... 120 . 


. 150 . 


1235 .. 


.887 


20 


..10. 


.... 178 . 


. 04 


1167 .. 


.28*8 


— 17 


.. 13 „ 


.... 78 . 


. 102 


1220 .. 


.80-4 


15 


..17. 


.... 128 . 


. 147 


1186 .. 


.27*4 



Aver... 45 ... 87 ... 28 ... 21 ...... 17 ... 15 181 ... 130 . 



,1172.. 29*3 



80TAKDSPATTBBN. TM ^ 

1st 2nd Srd 4th 5th 6th in 80m. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeoofL 

1 ... 84 ... 66 ... 38 ... 14 15 ... 17 202 ... 68 

2 ... 58 ... 51 ... 40 ... 20 18 ... 15 178 ... 02 

8 ... 56 ... 35 . 35 ... 21 12 ... 10 147 ... 123 

4 ... 77 40 ... 33 22 10 ... 13 172 ... 08 

5 ... 83 ... 48 ... 31 ... 24 17 ... 10 186 ... 84 

6 ... 51 ... 88 ... 33 ... 26 15 ... 16 151 ... 110 (As above*) 

7 ... 80 ... 55 ... 31 ... 20 13... 186... 84 

8 ... 52 ... 47 ... 30 ... 35 12 ... 10 173 ... 07 

... 61 ...44 ...80 ...31 10... 12 166 ... 104 

10 ... 65 ... 62 ... 34 ... 23 11 ... 15 184... 86 

Aver... ~66 ... 40 ... 85 ... 24 15 ... 14 174 ... ~06 



TRIAL OF 12, 16, AND 20-BOBES. 
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90 YABD8 PATTERN. TotaU Out- 
1st 2nd Srd 4th 5th 6th in»in. ad© 
Bonnd.ring. ring, ring, ring, ring. ring, circle. 30io. Veocity. l?e oil. 
1 ... 176 ...85 ...15... 7 o ... * 233... 37 



, 199 ... 48 .. 20 ... 5 0... 1 266. 



9 

8 ... 185 ...30 ...IS ...10 7... 3 288. 

4 ... 207 ... 38 ... 10 ... 5 2... 1 260. 

5 ... 182 ... 48 ... 14 ... 8 10 ... 252 . 

6 ... 201 ...85 ...18... 5 0... 259. 

7 ... 175 ... 44 ... 7 ... 8 4 ... 5 234 . 

8 ... 186 ... 41 ... 8... 4 0... 289. 

9 ... 200 ... 39 ... 17 ... 5 5... 261. 



140 ... 59 ... 86 ... 20 13 ... 8 . 



4 ... 2 . 



. 246. 
, 249 . 



4 
3.' 
10 
18 
11 
36 
31 

9 
24 



(As before.) 



Aver... 185...40...16... 8. 

LETT BARBEL, 86gra. powder ; los. of shot (270 pellets) ; gas pr s*ure, 
3*03 tons per sq. inch. 
40 TARDS PATTERN. Total. Out- 

let 2nd Srd 4th 5th 6th InSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. RecoiL 

1 ... 90...16...11...a.....7ll... 13 68... 202 

9 ... 55 ... 82 ... SB ... 19 18 ... 16 184 ... 136 

8 ... 28 ...19 ...14 ...10 ...... 10... 6 65 ... 205 

4 ... 38 ... 27 ... 20 ... 22 14 ... 17 107 ... 163 

8 ... 51 ... 34 ... 28 ... 26 21 ... 15 ...... 184 ... 136 

6 ... 54 ... 40 ... 28 ... 19 19 ... 12 135 ... 135 (As shorn) 

7 ... 47 ... 48 ... 85 ... 81 81 ... 24 ...... 186 ... 184 

8 ... 48 ... 81 ... 26 ... 18 ...... 20 ... 18 ...... 118 ... 152 

9 ... SI ... 88 ... 81 ... 15 16 . M 17 ...... 185 ... 135 

10 ... 57 ... 82 ... 88 ... 25 ...... 15 ... 15 ...... 140 ... 180 

iis, H 44... 81 ... 23... 20 16... 15 ...... 118 ... 158 

80 TABDS PATTERN. Total. Out- 

1st 2nd 3rd 4th 5th 6th 1n80in. side 
Roundl ring. ring. ring. ring. ring. ring, circle. SJin. Velocity. Recoil. 

1 ... 82 ... 46 ... 83 ... 20 21 ... 16 151 ... 119 

2 ... 95 ... 48 ... 41 ... 19 17 ... 10 203 ... 

8 ... 82 ... 58 ... 87 ... 24 15 ... 19 195... 

4 ... 84 ... 48 ... 85 ... 28 18 ... 11 184 ... 

5 ... 79 ... 50 ... 42 ... 18 ...... 12 ... IS 189 ... 

6 ... 88 ... 51 ... 46 ... 26 19 ... 11 211 ... 

7 ... 97 ... 59 ... 88 ... 17 17 ... 5 211 ... 

8 _ 76 ... 43 ... 45 ... 22 28 ... 18 186 ... 

9 ... 88 ... 51 ... 80 ... 24 17 ... 26 198... 

10 „. 80 ... 46 ... 39 ... 21 ...... 20 ... 14 „.... 186 ... 



67 

75 

86 

81 

59 <As above.) 

59 

84 

77 



Aver-. 83 ...49 ...89 ...21 18 ... 14 . 



191 ... 79 



80 TABDS PATTERN. Total. Out- 

let 2nd 8rd 4th 5th 6th inSOin. side 
ound. ring. ring, ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 181... 49 ...16 ...10 1... 4 256... 14 

2 ... 168 ... 41 ... Si ... 7 4 ... 4 239 ... 81 

3 _ 196 ... 50 ... 12 ... 1 1 ... 259 ... 11 

.. 5 ... 1 ...... 256 ... 14 

.. 5 M . 2 249 ... 21 

,. 6 ... 5 243 ... 27 

,. 2 ... 1 258 ... 12 

.. 5 ... 2 ...... 251 ... 19 

.. 8... 0...... 255 ... 15 

.. 4 ... 8 252 ... 18 



4 ... 177 ... 47 ... 21 ... 11 .. 

5 ... 172 ... 59 ... IS ... 5.. 

6 ... 180 ... 40 .* 15 ... 8.. 

7 ... 189 ...41 ...18... 10.. 

8 — 185 ...55 ...88... 9.. 

9 ... 188 ... 48 ... 17 ... 12 .. 
10 ... 170 ... 56 ... 20 ... 6 ., 



Aver... 178.. .48...1 



7 4... 9. 



19 



90-BORE, Bo. 6380; weight, 61b. 6*oi.; barrels, 38in. 
[With Small** Chabgk.] 
SI0HT BARREL. 85gm powder; }oz. of shot (236 pellets) ; gas 
2*41 tons per so. inch. 
40 TABDS PATTERN. Total Out- Velocity 

1st 2nd Srd 4th 5th 6th inSOin. side (lOyaids). 
Bound* raring. ring. ring. ring. ring, circle. SOin. Ft.eec. 

1 ... W... 44... 26... 17 17 ...18 140... 96 1195... 

9 ... 60 ... 85 ... 98 ... 96 15 ... 15 183 ... 108 1181 ... 

S ... 68 ... 99 ... 85 ... 17 19 

4 ... 45 ... 47 ... 86 ... 80 

5 ... 54 ... 82 ... 81 ... 20 



. 18 184 ... 102 1186 ... 

... 20 ... 17 158 ... 78 1145 ... 

... 21 ... 12 137 ... 99 1168 ... 



48 ...41 ...25. 



. 16 ... 17 138 ... 103 1172 ... 



52 ... 30 ... 23 ... 81 18 ... 14 ...... 136 ... 100 . 



1132 . 



8 ... 59 ... 27 ... 32 ... 25 16 ... IS 148 ... 93 1167 .., 

9 ... 54 ... 82 ... 29 ... 28 21 ... 18 ...... 188 ... 96 1190 .., 

30 ... 66 ... 40 ... 99 ... 90 90 ... 19 ...... 145 ... 91 1141 .. 



FrJb. 
24-7 
23*5 
24*4 
22-5 
22-7 
23-0 
22*1 
22-8 
21*8 
22-6 



Avar... 54 ...85. 



...18. 



,140. 



, U97 m 96-8 



30 TABDS PATTERN. Total 

1st 2nd Srd 41 h &tu 6th inSOin. 

B and. ring. riug. ring. ring. ring. ring, circle, 

1 ... 8* ... 47 ... 37 ... 15 7... 7 183.. 

2 ... 95 ..,58 ...22 ...18 10 ... 10 193.. 

3 ... 80 ...44... 28 ...21 13 ... 11 173.. 

4 ... 72 ... 38 ... 31 ... 24 17... 9 165.. 

5 ... 75 ... 35 ... 34 ... 22 15... 10 165.. 

6 ... 89... 49 ...29 ...21 11... (3 188.. 

7 ... 88 ... 40 ... 33 ... 16 8 ... 10 172.. 

8 ... 91 ... 58 ... 28 ... 19 9 ... 8 186 .. 

9 ... 85 ... 51 ... 30 ... 19 10 ... 7 185 .. 

10 ... 77 ... 42 ... 85 ... 20 14 ... 11 174 .. 

Aver... 83 ... 46 ... 30 ... 19 11 ... *9 178 

20 TABDS PATTERN. Total 

1st 2nd Srd 4th ith 6th inSOin. 

Round, ring. ring. ring. ring. ring. ring, circle. 

1 ... 148 ... 40 ... 9... 1 ... 2 197.. 

2 ... 150 ...46 ...14 ...10 9... 3 2J0 .. 

3 ... 145 ... 41 ... 15 ... 2 4... 2 208.. 

4 ... 151 ...35... 17... 6 7... 209.. 

5 ... 128 ... 50 ... 24 ... 15 8... 6 217., 

6 ... 158 ... 37 ... 18 ... 4 5... 215.. 

7 ... 147 ... 38 ... 16 ... 12 2 ... 1 218 .. 

8 ... 144 ...44... 22... 8 6... 5 218.. 

9 ... 134 ...32 ...17 ...11 5... 3 194., 

10 ... ISO ... 51 ... 20 ... 14 7 ... 215 . 

Aver... 143 ... 41 ... 17 ... 8 ~5 ...~2 ...... 209 ., 



Out- 
side. 
SOin. Velocity. ReooiL: 



43 

63 
71 
71 
48 
64 
50 
51 
62 



(As before.) 



58 

Out. 

aide. 

30in. Velocity. Recoil 

. 39 

16 

88 
, 27 
. 19 

21 (As above.) 
. 23 
, 18 
. 42 
. 21 

. 27 



LEFT BARBEL, 35grs. powder; goz. of shot (236 pellets); gas pressure, 
2*41 tons per sq. inch. 

40 TABDS PATTERN. Total. Out 

1st 2nd Srd 4th 5th 6th in 30 n side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 



1 
2 

8 
4 
5 
6 
7 
8 
9 
10 

Ayer... 52...42...S 



49 ... 29 ... 22 . 

50 ...46 ...24... 19 

72 ... 50 ... 26 ... 6 

87 ...27 ...24 

82 ...30 ...19 

48 ... 21 ... 16 

84 ...26 ...23 

45 ...S3 ...21 

88 ...31 ...23 

29... 18 



43 
48 
62 
48 
51 
49 
46 ... 41 



8... 13 147 

15... 9 139 . 

9... 16 154 . 

13 ... 12 131 . 

18... 18 129 . 

11 ... 11 147 . 

16 ... 10 131 . 

17 ... 12 150 . 

18 ... 16 141 . 

12 ... 14 134 . 



87 

82 
105 
107 

ff) 

105 

. 86 

05 
102 



(As above.) 



...19 IS ...18 . 



141 ... 



SO TABDS PATTERN. Total. Out- 

lst 2nd Srd 4th 5th 6th inSOin. side 
Bjund. ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 91 ...48 ...30 ...11 5... 11 174... 62 

2 ... 94 ... 44 ... 85 ... 20 11... 9 193... 43 

3 ... 81 ... 56 ... 32 ... 23 13 ... 11 192... 44 

4 ... 90 ... 50 ... 26 ... 21 15 ... 10 187 ... 49 

5 ... 95 ... 52 ... 22 ... 17 9... 6 186... 50 

6 ... 108 ... 48 ... 25 ... 13 7 ... 11 194 ... 42 (As above.) 

7 ~ 86 ... 55 ... 31 ... 19 12 ... 7 191 ... 45 

8 ... 47 ... 50 ... 28 ... 80 20 ... 10 155 ... 81 

9 ... 101 ... 43 ... 27 ... 16 18... 12 187... 49 

10 ... 82 ... 47 ... 88 ... 24 11... 9 186... 50 



Aver... 87 ... 49 ... 29 ... 19 12 ... 10 184 ... 57 

20 TABDS PATTEBN. Total. Out- 
1st 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ling. ring. ring. ring, circle. SOin. Velocity. Recoil. 
1 ... 151 ... 89 ... 19 ... 14 1 ... 2 223 ... 13 



2 


... 145 . 


.31. 


.20. 


. 16 ... 


.. 7.. 


... 


... 217 .. 


19 


3 


... 142 . 


.40. 


.18. 


. 7... 


.. 7.. 


5 ... 


... 207 .. 


29 


4 


... 152. 


.30. 


.11. 


. 5... 


.. 4.. 


1 ... 


... 198 .. 


38 


5 


... 132 . 


.41. 


.23. 


.22... 


... 13 .. 


. 5 .. 


... 218 .. 


. 18 


6 


... 140 . 


.38. 


.16. 


. 18 ... 


.. 9.. 


. 4 ... 


... 213 .. 


. 23 


7 


... 154 . 


.34. 


.12. 


. 5... 


.. 0.. 


... 


... 205 .. 


. 31 


8 


... 146 . 


.40. 


.17. 


. 9... 


.. 5.. 


3 ... 


... 212 .. 


. 24 


9 


... 181. 


.42. 


.91. 


.20... 


.. 7.. 


2 ... 


... 214 .. 


. 22 


10 


... 139. 


..87. 


..93. 


.. 28 ... 


... 6.. 


. 4 ... 


... 222 .. 


. 14 



(As above.) 



Avar... 143 ... 38 ... 18 ... 14 6 . 



. 218 ... S3 
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SPORTING GUNS A1STD GXJNPOWDEES. 



16-BOBE, Ho. 8704; weight, 61b. Wot.; barrel* 28in. 
BIGHT BABBEL, 36grs. powder, los. of shot (870 pelle*) i gas pffjtsare, 
2*51 tons per sq. inch. 
40 YARDS PATTEBN. Total. Out- Velocity „ ., 
lit 2nd 3rd 4th 5th 9th inSOin. side (10 yards). BeooiL 
Bound, ring, rixur. ring, rinsr. ring, ting, circle. 30 in. Ft.seo. Ft. lb. 
T! M...™..»...8S^....17 ' ..VSl 100 ... 170 1186 ... 294 



8 


... 40 ... 82 ... 25 ... 81 .. 


....19 


..16 . 


.... 118 . 


. 152 . 


1145 .. 


. 28-0 


8 


... 88 ... 24 ... 24 ... 28 .. 


....11 


..15 . 


99 . 


.171 . 


..... 1195 .. 


.29*7 


4 


... 32 ... 27 ... 26 ... 84 .. 


....18 


..17 . 


109 . 


. 161 . 


1172 .. 


.28-6 


5 


... 34 ... 35 ... 28 ... 18 .. 


....20 


..15 . 


.... no . 


. 160. 


1149 .. 


. 28-1 


6 


... 89 ... 81 ... 31 ... 81 .. 


....18 


..19 . 


.... 125 . 


. 145 . 


U86 .. 


. 29*6 


7 


, M 25 ... 29 ... 28 ... 19 .. 


....18 


..17 . 


.... 101 . 


. 169 . 


1128 .. 


.87-7 


8 


... 44 ... 84 ... 39 ... 28 .. 


.... 17 


..14 . 


.... 189 ; 


\ 131 . 


1167 .. 


. 28-0 


9 


... 30 ... 25 ... 27 ... 20 .. 


....15 


..18 . 


.... 102 . 


. 168. 


1188 .. 


.17-8 


10 


.. 21 ... 44 ... 21 ... 11 .. 


...20 


..14 . 


.... 97 . 


. 173 . 


1132 .. 


.87-6 


Aver 


.. 82 ... 81 ... 27 ... 20 .. 


...17 


..17. 


.... 110 . 


. 160 . 


1160 .. 


.28*4 




30 YABDS PATTEBN. 




Total 


Out- 








1st 2nd 3rd 4th 


5th 


6th 


in80in. side 






Bound, ring. ring. ring. ring. 


ring. ring. 


circle. 80in. Velocity. 


Becoi 


1 


.. 45 ...56 ...29 ...25.. 


...18 . 


.. 23 .. 


.... 155 .. 


. 115 






8 


.. 53 ... 50 ... 28 ... 23 .. 


...22. 


.. 17 .. 


.... 154 .. 


.116 






8 . 


.. 56 ... 40 ... 86 ... 22 .. 


... 17 . 


..24 .. 


.... 154 .. 


. 116 






4 


.. 49 ... 88 ... 27 ... 25 .. 


...20 . 


.. 16 .. 


.... 139 .. 


. 131 






5 . 


.. 40 ... 55 ... 81 ... 20 .. 


... 17 . 


..18.. 


.... 146 .. 


. 124 






6 . 


.. 68 ... 58 ... 83 ... 27 ... 


...25 . 


..11 .. 


.... 175 .. 


. 95 


(As above.) 


7 . 


.. 47 ...38 ...29 ...26.. 


... 18 . 


.. 14 .. 


.... 140 .. 


.180 






8 . 


.. 55 ...41 ...38 ...84... 


...24 . 


..20 .. 


.... 158 .. 


. 112 


„ 




9 . 


.. 28 ... 26 ... 29 ... 80 .. 


...21 . 


..19 .. 


.... 118 .. 


.157 






10 . 


.. 86 ... 40 ... 81 ... 24 .. 


... 18 . 


..25 .. 


.... 181 .. 


. 139 






Aver. 


.. 47 ... 44 ... 81 ... 25 ... 


...20 . 


.. 19 .. 


.... 147 .. 


.123 








20 YABDS PATTEBN. 




Total 


Out- 








let 2nd 3rd 4th 


5th 


6th. 


inSOin. 


side 






Bound, ring. ring. ring. ring. 


ring. 


ring. 


circle. 


30in. 


Velocity. 


Keooi 


1 . 


.. 106 ...50 ...32 ...33.. 


... 10 . 


.. 12 .. 


.... 220 .. 


. 50 






8 . 


.. 102 ... 58 ... 34 ... 21 .. 


... 9 . 


.. 4 .. 


.... 215 .. 


. 55 






8 . 


.. 125 ... 60 ... 20 ... 19 .. 


... 11 . 


.. 9 .. 


.... 224 .. 


. 46 






4 . 


.. 104 ... 57 ... 32 ... 11 .. 


...14. 


.. 11 .. 


.... 204 .. 


. 66 






5 


.. 121 ... 52 ... 28 ... 16 .. 


... 12 . 


.. 10 .. 


.... 217 .. 


. 53 






6 


.. 130 ... 56 ... 16 ... 10 .. 


... 9 . 


.. 4 .. 


.... 212 .. 


. 58 


(A* above.) 


7 


.. 118 ...50 ...30 ...21.. 


... 7 . 


.. 7 .. 


.... 219 .. 


. 51 






8 . 


.. 127 ... 65 ... 85 ... 19 .. 


... 8 . 


.. 5 .. 


.... 246 .. 


. 24 






9 


.. 110 ... 67 ... 27 ... 15 .. 


... 10 . 


.. 3 . 


.... 219 .. 


. 51 






10 


.. 98 ... 58 ... 87 ... 17 .. 


... 9 . 


.. 8 .. 


.... 210 .. 


. 60 







Aver... 114 ... 57 ... S 



. 18 10 ... 7 218 ... 52 



LEFT BARBEL, 36grs. powder ; loz. of shot (270 pellets) ; gas pressure, 
2*51 tons per sq. inch. 

40 YABDS PATTEB2?. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 

1 ... 57 ... 40 ... 21 ... 19 16... 15 137 ... 133 

8 ... 48 ... 29 ... 24 ... 24 20 ... 17 125 ... 145 

8 .. 39 ... 86 ... 26 ... 18 15 ... 21 119 ... 151 

4 ... 42 ... 41 ... 23 ... 20 18 ... 13 126 ... 144 

5 ... 51 ... 87 ... 22 ... 15 14 ... 15 125 ... 145 

6 ... 36 ... 82 ... 29 ... 17 21 ... 18 114 ... 156 (As abjve.) 

7 ... 84 ... 31 ... 23 ... 22 24 ... 21 110 ... 160 

8 ... 46 ... 26 ... 25 ... 19 22 ... 19 116 ... 154 

9 ... 49 ... 25 ... 28 ... 20 16 ... 12 122 ... 148 

10 ... 87 ... 30 ... 21 ... 23 16 ... 19 Ill ... 169 

Aver .. 44 ... 8f .. 24 ... 20 5 ... 17 121 ... 149 

30 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 25 ...32 ...20 ...25 21 ... 24 102 ... 168 

2 ... 58 ... 50 ... 36 ... 22 20 ... 18 166 ... 114 

3 ... 69 ... 51 ... 81 ... 24 17 ... 16 175 ... 95 

4 ... 54 ... 89 ... 27 ... 20 19 ... 18 ...... 140 ... 130 

5 ... 60 ... 53 ... 38 ... 26 23 ... 14 177 ... 98 (As above.) 

6 ... 52 ... 41 ... 31 ... 19 18 ... 17 143 ... 127 

7 ... 21 ... 28 ... 16 ... 24 23 ... 21 89 ... 181 

8 ... 67 ... 48 ... 32 ... 21 22 ... 18 168 ... 102 

9 ... 34 ...25 ...29 ...24 20 ... 22 112 ... 158 

10 ... 51 ... 43 ... 87 ... 17 17 ...19 138 ... 138 

Aver... 49 ...41 ...29 ...22 20 "..18. 141 ... 129 



20 YABDS PATTEBN. 



Total Out- 



let 2nd 3rd 4th 5th 6th in SOin. side 

ring. ring. ring. ring. ring, ring; circle. SOin. Velocity. BeooiL 

41 ... 57 ... 49 ... 29 21 ... 11 176 ... 94 

119 ... 60 ... 35 ... 19 18... 233... 87 • • 

53 ... 61 ... 55 ... 26 16 ... 12 195 ... 75 

97 ... 53 ... 32 ... 24 8... 7 206... 64 

122 ... 70 ... 22 ... 17 9 ... 231 ... 89 

106 ... 54 ... 44 ... 20 12... 3 224... 46 (As before.) 

5... 6 282 ... 88 

11... 8 221 ... 49 

6 ... 4 233 ... 87 

7 ... 5 248 ... 27 



Bound. 
1 ... 

a ... 

8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... "w ... 60 ... 39 ... 22 11 ... T . 



117 ... 59 ... 31 ... 25 .... 
82 ... 68 ... 50 ... 27 .... 
120 ... 58 ... 87 ... 18 .... 
121 ... 71 ... 88 ... 13 .... 



, 819 ... 51 



16-BOBE, No. 8794; weight, 51b. 5*oi.; barrets, 28in. 

[With Smaller Charob or Shot.] 

BIGHT BABBEL, 85grs. powder ; gox. of shot (236 pellets) ; gas pressure, 

1'21 tons per sq. inch. 

40 YABDS PATTEBN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 yards). BecoiL 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin- Ft. sec Ft.lb. 

1 ... 84... 25... 20... 21 18 ... 18 100 ... 186 1186 ... 24-8 

2 ... 24 ... 27 ... 24 ... 20 15 ... 18 95 ... 141 1186 ... 85*0 

3 ... 27 ... 29 ... 25 ... 24 18 ... 14 105 ... 181 1163 ... 24*6 

4 ... 29 ... 26... 28 ... 21 19 ... 17 104 ... 182 1172 ... 247 

5 ... 26 ... 20 ... 88 ... 25 22 ... 9 93 ... 148 1154 ... 83*8 

6 ... 80 ... 27 ... 27 ... 28 18... 8 106 ... 180 1182 ... 82*8 

7 ... 25 ... 28 ... 29 ... 20 14... 10 102 ... 134 ...... 1136 ...-83-d 

8 ... 81 ... 21 ... 25 ... 23 ; 80 ... 16 ...... 100 ... 186 ...... 1172 ... 24*5 

9 ... 82 ... 24 ... 24 ... 19 ...... 16 ... 11 99 ... 187 ...... 1145 ... 23*0 

10 ... 88 ... 30 ... 26 ... 25 14 ... 11 109 ..'. 127 1158 ... 23*8 

Aver... 29 ... 26 ... 25... 22 17 ... 18 102 ... 134 1160 ... 2*0 



30 YABDS PATTEBN. 



Total Out- 



let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 80in. Velocity. BeooiL 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



.49 ...37 
48 ...40 ...29 

43 ... 87 ... 35 

44 ... 42 ... 86 
25 ... 28 ... 87 
41 ... 89 ... 30 
46 ... 50 ... 81 
44 ... 41 ... 82 
50 ... 46 ... 34 ... 23 
46 ... 85 ... 20 ... 25 



80.... 
27.... 
80.... 
25.... 



.10 . 
.18 . 



.19 
.20 
.16 
.18 



16 . 
,14 . 

16 . 
.18 . 
.20 . 

19 . 

17 . 
. 8 . 



; 166 . 
, 140 . 
.147 . 
.157. 
, 110 . 

137 . 

157. 
.142 . 



. 15 ... 10 153 , 

. 80 ... 38 126 . 



70 

96 

. 89 

, 79 

126 

99 

, 79 

. 94 

83 

110 



(As above.) 



Aver... 44 ... 41 ... 81 ... 28 19 ... 17 144 ... 92 

20 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. Bide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 109 ... 54 ... 26 ... 16 9 ...4 205... 81 . 

7 ... 9 207 ... 29 

.11 ... ....... 183 ... 53 

.18... 9.. ..i. 188 ... 48- 

8 186 ... 50 

- 14 ... 11 162 ... 74 (As above.) 

; 12 ... 5 190 ... 46 

9 ... 5 207 ... 29 

10 ... 8 ..;... 176 ... 60 
5 ... 8 817 ... 19 



2 . 


.. 94. 


.62. 


.29. 


.. 22 


3 . 


.. 80. 


.53. 


.81. 


. 19 


4 . 


..106. 


.48. 


..18. 


.. 16 


5 . 


.. 90. 


.61. 


.21. 


. 14 


6 . 


.. 73. 


.40. 


.27. 


.22...... 


7 . 


.. 102. 


..51. 


.20. 


. 17 ; 


8 . 


.. 99. 


..57. 


..83. 


,.18 


9 . 


.. 88. 


..49. 


..85. 


.. 20 


10 . 


.. 101 . 


..66. 


..88. 


..12 



Aver... 94 ... 54 ... 27 ... 18 10 ... 5 193 . 



43 



LEFT BABBEL, 85grs. powder; gox. of shot (286 pellets); gaii 
1*21 tons per sq. inch. 
40 YABDS PATTEBN.- Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound. 'ring. ring. ring. ring. ring. ring, circle. SOin. Velocity.* BeooiL 

1 ... 26 ... 18 ... 16 ... 19 23 ... 13 79 ... 157 

2 ... 41 ... 81 ... 28 ... 22 20 ... 15 122 ... U4 

3 ... 86 ... 84 ... 26 ... 11 16 ... 22 ...... 107 ... 129 

4 ... 85 ... 27 ... 24 ... 15 15 ... 14 101 ... 135 

5 ... 37 ... 20 ... 20 ... 17 14 ... 12 94 ... 142 

6 ... 83 ... 86 ... 80 ... 25 17 ... 11 124 ... 112 (As above.) 

7 ... 38 ... 81 ... 19 ... 16 18 ... 13 104 ... 132 

8 ... 80 ... 28 ... 27 ... 18 '. 21 ... 17 103 ... 133 

9 ... 44 ... 89 ... 81 ... 29 17 ... 10 143... 93 

10 ... 39 ... 82 ... 85 ... 20...... 19,.. 20 „.... 126 ... 110 - . - 

Aver.::' 36".*.. 80 ...26 ...19 ...:.'. 5V..'l5 ...... Ill" .'.V lis 
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189 



~ ftf TiKDS ttLTTBHK. Total Out- 

lst 2nd 3rd 4th 5th 6th m30in. Bide 
Bsrvtod.Tbig.Tlng. ring. ring. ring. ring, circle. 30in. Velocity. BeooiL 

' 1 ... 58 ... 40 ... 30 ... 82 16 ... 16 144 ... 92 

8 M1 61 ... 87 ... 85 ... 88 18 ... H 162 ... 74 

•V... 46 ... 44 ... 32 ... 84 11 ... 19 146... 90 

4 ... 88 ...41 ...88 ...31 80 ... 11 159... 77 

5 ... 7« ... 40 ".'.'. 84 ... 85 15 ... 17 165 ... 71 

6 ...* 66 ... 32 ;.: 85 ... 80 13 ... 15 143 ... 93 (As before.) 

7 ... 61 ... 43 ... 38 ... 85 15 ... 1* :*167 ... 69 

8 ... 58 ..,35... 37 ...88 . 18 ... 10 162... 74 

8 ... 64 ... 87 ... 83 ... 80 19 ... 16 147... 89 

10 ... 66 ... 61 ... 86 ... 83 15 ... 19 166 ... 70 

▲TO... 60 ...40 ...80 ...86 16 ...15 156 ... 80 

aOYA^pSP^TTEBflSr... Total 0^ 

1st 2nd 3rd 4th - 5th 6th in 30in. side ,. ' 

Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. BeeoIL 

1 ... 84 ... 68 ... 81 ... 16 18... 8 199... 37 

8 ... 100 ... 61 ... 89 ... 80 5 ... 8 210 ... 26 

8 *;; 115 ... 66 ...4>4 ... 17 4 ... 222 ... 14 

4 ... 91 ... 49 ... 28 ... 18 11 ... 7 181 ... 55 

5 — 118 ... 68 ... 25 ... 10 6 ... 2 216 ... 20 

6 ... 87 ... 59 ... 31 ... 18 .9... 4 205... 31 (As above.) 

7 ... 119 ... 56 ... 26 ... 17 7... 1 218... 18 

8 ... 108 ... 60 ... 81 ... 11 8... 205... 31 

9 ... 88 ... 48 ... 22 ... 19 15«... 6 181... 55 

10 ... 110 ... 55 ... 80 ... 15 13- ... 2 210 ... 26 

Aver... IB ...07. ..29... 18 7... 8 205... 81 



("Field," April 11, 1896; Vol 87, p. 689.) 

AN EXAMINATION OF THE RECORDS given in onr last 
article elicits some rather curious results. In a previous 
issue we pointed oat. that in ten rounds on the first day,' with 
the same gun, and with accurately loaded' cartridges, there was a dif- 
ference of more than 40 ft.seo. in velocity and of several foot-pounds 
in the registered amount of recoil ; and the only conclusion we could 
come, to as regards the cause of these differences was that there must 
have been a variation in the strength of the percussion caps' for 
whereas all other conditions with respect to the contents of the 
cartridges were distinctly ascertained, nothing could be known as to 
the amount of detonating composition contained in the respective 
caps. 

The gun whose records we then examined was a 12-bore— the first 
one tried ; and it might possibly be imagined that these variations 
were exceptional. Such, however, does not appear to have been the 
case; for the other guns have since shown variations of a similar 
kind, and some of them in much greater degree, probably owing to 
the guns differing in size of gauge, and weight and length of barrels. 
The widest extremes, however, that we have vet met with are to be 
found in' the records of the No. 6380 20-bore— a gun that- shot 
admirably on the whole; yet. while its lowest velocity in the ten 
rounds was 1136 f.s., with 27*4 ft.lb. recoil, another of the ten rounds 
was very nearly 100 f.s. higher, viz., 1235 f.s., with 387 ft.lb. recoil ; 
or, to put it in a different fashion, the last-mentioned round had 
8 per cent, greater velocity than the one previously stated,- and 
showed about 23 per cent, more energy of recoil. 

Such a remarkable difference between two rounds of the same 
series appears to us only to be explicable by the supposition that 
there was a larger amount of 'detonating composition m the one cap 
than there was in the other ; that there was consequently a quicker 
ignition of the powder by the strong cap ; and that the effects of this 
more rapid combustion were intensified in the narrow gauge of the 
20-bore, where the length of the column of shot would be 1*4, as 
compared with 1*0 in the 12-bore ; while the frictional resistance 
would increase accordingly, and cause the exhibition of greater 
explosive force in the powder. 

What may be the exact amount of pressure in the gun-chamber 
produced by the unknown quantity of composition in an abnormally 
strong cap, must, of course,' be also unknown; but the increased 
amount of stress caused merely by change of gauge, when average 
caps We used, has been sufficiently demonstrated in the course of 
these experiments, as will be seen by the following figures : 



13-bore. 
148 tons 



88gxs. and lox. .... 
86grs.andlos 

So that, with 2grs: less powder; and the same charge of shot, the . 



16-bore. 
8-46tons 



20-bore. 
3tfStons. 



stress in the barrel is vastly kereased In the smaller bores, /when the 
records are the average, of a series of rounds, and consequently may 
be taken as representing the average strength of the caps. Hence one 
* may not unnaturally oonclude that the increase of force exhibited by 
the powder, as the size of bore diminishes, may account for the fact 
that, whereas the difference between the extremes of velocity in three 
12-bore guns averaged 43 f.s., the difference in the 20-bores was 87 f.s. 
on the average, though the second 20-bore tried did not show such 
widq disparities as the first. 

Besides the variations which probably arise from differences in 
strength of caps, there would appear also to be divergences due to 
peculiarities in the guns themselves— owing, perhaps, to the nature 
of the boring, or the length of the barrels, or the thickness and 
degree of expansiveness of the metal. Old Joe Manton's guns' had 
the reputation of kicking amazingly with the fine-grain powder in 
vogue at the beginning' of the century ; and there are some people 
even in these davs who declare that no powder will kill properly 
unless it also punishes the shoulder. But in the present trials any 
variations of recoil cannot be due to difference of powder, as the 
same explosive is used throughout. 

The length of the barrels, however, may have some influence ; yet 
with two guns of the same length, though not of equal weight, but 
using the same charges of powder and shot, there are considerable 
variations of result ; but these will be referred to at greater length 
when; more of the guns have been tried. 

Cylinder and Choked Barrels. 

We have received the following from a correspondent who wishes 
for information on this subject : 

In the most interesting description of your present experiments with 
light 12, 16, and 20-bore guns, I cannot ascertain, from your remarks, if 
they are " choked " or " cylinder." Coloitix. 

In some instances [three pages back] we used the words " cylinder 
at 20 yards." and " choked at 80 yards," together with the number of 
the gun, where there was such a marked difference in the patterns as 
would warrant such a distinction ; but, in other instances, where the 
two barrels gave nearly the same results, we merely f aid " right " or 
"left" barrel, or "first" and "second "barrel if the owner of the 
gun had had his gun made to give a rather closer pattern with the 
right, which he used as his second barrel. ^It is difficult to lay 
down any hard-and-fast line asr to what is a'oylinder and what' is a 
choked barrel.. , Practically speaking, a truly cylindrical tube is never 
sent out in a*£un ; the barrel is always " touched up " in some 
respects. But it is generally understood that a 12-bore barrel ought 
not to be classed as a " cylinder " if its average pattern, with l|oz. 
of No. 6 shot, in a 3 Din. circle at 40 yards, exceeds 180 pellets (which 
is near about 40 per cent, of the full charge, the remaining 60 per 
cent being outside the 30in. circle). With the los. charge the cor- 
responding pattern would be about 115, and with the £oz. charge it 
would be about 100 pellets in the 3*Hn circle. 

Taking the numbers here mentioned as representing ordinary 
cylinder patterns with the charges stated, an extremely full choke 
might put nearly double as many pellets in the same circle ; while the 
medium or half choke would give about 50 per cent, more than the 
ordinary cylinder, and the slight or quarter choke about 25 per cent, 
more. From this point the choke dwindles gradually away, until 
what is euphemistically termed "a remarkably good oylinder," or 
"an improved oylinder," maybe nothing more wan a very slight 
choke, in disguise. 



K>-B0Rff, No. 10,1*2 ; weight, 51b. 4*ox.; barrels, tthr 

BIGHT BABBEL, S6grs. powder : loz. of shot (270 pellets) ; gas 
3*03 tons per sq. inch. 

40 YAKDS PATTERN. TM ^ ^ 

1st 2nd 3rd 4th 5th 6th in 30in. side (10 yards). Becofl. 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Ft. sec. Ft lb. 

1 ... 34 ...29 ...18 ...25 15 ... 16 106 ... 164 1167 ... 28'8 

2 ... 80 ... 31 ... 24 ... 27 19 ... 15 112 ... 158 1176 ... 287 

3 ... 12 ... 13 ... 13 ... 12 17 ... 20 50 ... 220 1141 ... 27*1 

4 ... 36 ... 27 ... 27 ... 18 14 ... 18 108 ... 162 1210 ... 38-0 

5 ... 25 ... 34 ... 25 ... 19 21 ... 17 108 ... 167 1172 ... 28*5 

6 ..! 33 ... 30 ... 21 ... 22 19 ... 16 : 106 ... 164 1158 ... 27'4 

7 ... 30 ... 82 ... 30 ... 19 8 ... 14 Ill ... 159 1195 ... 30«0 

8 ... 32 ... 29 ... 21 ... 10 29- ... 11 92 ... 178 1186 ... 26*7 

9 ... 28 ... 35 ... 33 ... 20 15 .;. 17 116 ... 154 1141 ... 27*0 

10 ... 36 ... 24 ... 23 ... 18 16 ... 14 , 101 ... 169 1186 ... 29-3 

Aver... 80 ... 88 ... 28 ... 19 16 ... 16 ...... 100 ... 170 ..*.. 1168 ... 28*8 



T 2 
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SPORTING GUNS AND GUNPOWDERS. 



» YARDS PATTERN. Told. Out- 

lit 2nd 8rd 4»h 6th 6th in SOin. side 
Round, ring ring. ring. ring, ting. ring, circle. SOin. Velocity. Recoil 

1 ... 50 ... 88 ... 22 ... 29 21 ... 19 189 ... 181 

2 ... 45 ... 41 ... 26 ... 25 18 ... 15 1S7 ... 18S 

3 ... 44 ... 28 ... 88 ... 82 16 ... 22 187 ... 188 

4 ... 51 ... 86 ... 80 ... 26 17 ... 14 148 ... 117 

5 ... 82 ... 44 ... 28 ... 21 22 ... 20 125 ... 145 

6 ... 46 ... 89 ... 81 ... 23 19 ... 16 139 ... 131 (As before.) 

7 ... 55 ... 48 ... 82 ... 27 16 ... 19 157 ... 113 

8 ... 53 ... 40 ... 24 ... 20 20 ... 21 137 ... 133 

9 ... 48 ... 47 ... 25 ... 24 18 ... 14 144 ... 126 

10 ... 52 ... 27 ... 88 ... 22 10 ... 22 134 ... 186 

Aw... 48 ... 88 ... 28 ... 25 M ... 18 189 ... 181 

20 YABDS PATTERN. Total Out- 

lit fnd 8rd 4th 5th 6th JnKHn. aide. 
Round, ring. ring. ring. ring. ring. ring, ofrole. SOin. Velocity. Recoil. 

1 ... 84 ... 61 ... 48 ... 27 21 ... 6 214 ... 56 

2 ... 96 ... 55 ... 84 ... 15 12 ... 9 200 ... 70 

8 ... 78 ... 59 ... 42 ... 80 IS ... 8 . 209 ... 61 

4 ... 110 ... 56 ... 29 ... 26 9 ... 9 221 ... 49 

5 ... 107 ... 40 ... 43 ... 22 17 ... 3 221 ... 49 

6 ... 88 ... 60 ... 85 ... 20 16 ... 10 208 ... 67 (As above.) 

7 ... 100 ... 68 ... 86 ... 19 15 ... 8 223 ... 47 

8 ... 93 ... 51 ... 40 ... 16 17 ... 7 200 ... 70 

9 ... 108 ... 53 ... 88 ... 25 18 ... 10 224 ... 46 

10 _ 115 ... 63 ... 29 ... 21 10 ... 8 228 ... 42 

Aver... Hi"... 57... 8?... 2? W... 7. M ... 214 ... 56 



tt-BORE, No. 10,163 ; weight, 51b. 4*08. ; barrels, Sttn. 
LEFT BARREL, SSgrs. powder j los. of shot (270 pellets) ; gas ] 
8*08 tons per sq. inch. 

40 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Resell. 

1 ... 12 ... 14 ... 11 ... 14 15 ... 15 ...... 51... 219 

9 ... 80 ... 28 ... 23 ... 18 20 ... 19 . 99 ... 171 

8 ... 84 ... 83 ... 21 ... 22 19 ... 18 110 ... 160 

4 ... 40 ... 29 ... 29 ... 17 15 ... 11 115 ... 155 

5 ... 27 ... 26 ... 27 ... 21 16 ... 20 101 ... 169 (As shore.) 

6 ... 25 ... 81 ... 26 ... 20 . 18 ... 10 ...... 104 ... 166 

7 ... 39 ... 29 ... 19 ... 10 17 ... 19 ...... 94 ... 176 

8 ... 28 ... 85 ... 21 ... 19 16 ... 12 ...... 103 ... 107 

9 ... 29 ... 25 ... 26 ... 22 19 ... 16 ...... 102 ... 168 

10 ... 22 ... 22 ... 15 ... 12 15 ... 9 71 ... 199 

Aver... 29 ... 87 ... 22 ... 17 17 ... 14 . *95 ... 175 

80 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Round, ring. ring. ring. ring. riny. ring, circle. 80in. Velocity. Recoil. 

1 ... 45 ... 42 ... 26 ... 24 17 ... 16 137 ... 183 

2 ... 61 ... 87 ... 26 ... 21 20 ... 19 145 ... 125 

8 ... 42 ... 82 ... 27 ... 26 27 ... 22 127 ... 148 

4 ... 50 ... 40 ... 81 ... 21 15 ... 14 142 ... 128 

5 ... 47 ... 88 ... 80 ... 26 14 ... 25 136 ... 184 

6 ... 56 ... 29 ... 28 ... 22 23 ... 17 185 ... 135 (As above.) 

7 ... 48 ... 41 ... 30 ... 23 17 ... 26 142 ... 128 

8 ... 45 ... 31 ...25 ... 19 18 ... 15 120 ... 150 

9 ... 58 ... 87 ... 29 ... 25 14 ... 16 144 ... 126 

10 ... 68 ... 28 ... 80 ... 22 20 ... 22 148 ... 122 

Ayer... 52 ... 85 ... 28 ... 23 18*... 19 188 ... 182 

20 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Round, ring. ring. ring. ring. ring. ring, drole. SOin. Velocity Re 'oil. 

1 ... 99 ... 67 ... 40 ... 24 11 ... 8 230 ... 40 

2 ... 120 ... 75 ... 33 ... 16 18 ... 6 244 ... 26 

8 ... 115 ... 70 ... 25 ... 19 15 ... 5 . 229 ... 41 

4 ... Ill ... 60 ... 32 ... 22 12 ... 6 225 ... 45 

5 ... 88 ... 71 ... 86 ... 28 14 ... 7 223 ... 47 (As above.) 

6 ... 181 ... 68 ... 28 ... 17 10 ... 4 244 ... 26 

7 ... 106 ... 55 ... 81 ... 20 9 ... 6 ...... 212 ... 58 

8 ... 80 ... 67 ... 45 ... 26 ...... 18 ... 12 ...... 218 ... 52 

9 ... 128 ... 62 ... 80 ... 18 15 ... 7 233 ... 87 

10 ...101 ...69 ...48 ...15 8... 9. 227... 43 

AT«... 107 ... 66 ... 84 ... 20 12 ... *7 229 ... 48 



tO-BORl, No. 10, 68: wtigbt, Slav 4*08. r 1 
|Wra Smiubb Oeabox or Shot.] 
RIGHT BARREL, 35gre. powder; Jos. of shot (236 pellets); gas pn 
2*41 tons per so. inch. 
40 YARDS PATTERN. Total Oat- Veloetftj 

1st 2nd 3rd 4th 5th 6th in SOin. side (lOyaxda).] 

Bound, ring. ring. ring. ring. ring. ring, circle. SCHn. Ptsec FUb, 

1 ... 80 ... 80 ... 22 ... 11 18 ... 24 93 ... 148 ...... 1206 ... 84*8 

2 ... 25 ... 27 ... 24 ... 20 15 ... 12 98 ... 140 . 1141 ... 22*1 

8 ... 84 ... 28 ... 27 ... 16 ...«. 11 ... 14 ...... 105 ... 181 . 1167 ... 88*0 

4 ... 82 ... 85 ... 25 ... 21 17 ... 15 ...... 118 ... 123 ...... 1158 ... 22*5 

5 ... 21 ... 23 ... 20 ... 19 18 ... 17 ...... 83 ... 158 ...... 1141 ... 22*8 

6 ... 40 ... 80 ... 26 ... 16 16 ... 10 112 ... 124 . 1148 ... 22*8 

7 ... 10 ... 22 ... 12 ... 14 11 ... 9 ...... 58 ... 78 1176 ... 23* 

8 ... 26 ... 29 ... 28 ... 21 19 ... 13 ...... 104 ... 132 1196 ... 24<0 

9 „. 42 ... 83 ... 24 ... 18 14 ... 21 ...„. 117 ... 119 1158 ... 227 

10 ... 84 ... 88 ... 15 ... 28 17 ... 11 ~... 104 ... 188 ...... 1154 ... 2*4 

Ayer... 29292218 1515 "1* 138 UM m 

80 YARDS PATTERN. Total Out 

1st 2nd 8rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BecoO. 

1 ... 52 ... 35 ... 23 ...» 12 ... 15 181 ... 106 

2 ... 41 ... 40 ... 29 ... 25 ...... 20 ... 17 185 ... 101 

8 ... 48 ... 88 ... 27 ... 29 . 17 ... 19 . — 187 ... 99 

4 ... 45 ... 87 ... 80 ... 21 23 ... 15 ...... 188 ... 108 

5 ... 50 ...82 ...24 ...24 16 ... 16 ...... 180 ... 106 

6 ... 83 ... 45 ... 25 ... 23 18 ... 20 ...... 126 ... 110 (As abovej 

7 ... 82 ... 82 ... 23 ... 27 21 ... 16 ...... 134 ... 108 

8 ... 48 ... 85 ... 30 ... 26 15 ... 19 ...... 184 ... 108 

9 ... 45 ... 88 ... 84 ... 22 18 ... 18 189 ... 97 

10 ... 25 ... 26 ... 29 ... 19 24 ... 20 ...... 99 ... 187 

Ayer... 48 ... 85 ... 27 ... 24 . 18 ... 17 129 ... 107 

20 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin, Velocity. Recoil. 

2 ... 89 ... 89 ... 88 ... 19 7... 9 ...... 185 ... 51 

8 ... 104 ... 60 ... 27 ... 19 ...... 9 ... 6 210 ... 26 

4 ... 97 ... 64 ... 81 ... 18 ...... 7 ... 5 805 ... 81 

5 ... 108 ... 45 ... 84 ... 13 9 ... 6 194 ... 48 

6 ... 108 ... 48 ... 88 ... 20 10 ... 5 201 ... 85 (As above.) 

7 ... 92 ... 57 ... 29 ... 15 6 ... 7 . 198 ... 48 

8 ... 100 ... 61 ... 82 ... 18 . 11 ... 9 ...... 211 ... 25 

9 ... 85 ... 45 ... 27 ... 15 ...... 8 ... 15 172 ... 64 

10 ... 101 ...50 ...86 ...19 12... 8 ...... 206 ... SO 

Ayer... "i? ... 52 ... 82 ... 17 7 ... 7...... 198 ... 88 



LEFT BARREL, 85grs. powder; go*. of shot (236 pellets); gas 
2*41 tons per sq. inch. 
40 YARDS PATTERN. Total Out- 

1st 2nd 8rd 4th 5th 6th in 30in. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Rooofl. 

2 Z 80 '..'. 18 '." 18 "'.83 '....'.'. 14 '.'.'. 18 '... '.'.'. 89 T. 147 

8 ... 86 ... 20 ... 15 ... 15 19 ... 17 ...... 89 ... 150 

4 ... 89 ... 28 ... 21 ... 19 15 ...16 108 ... 184 

5 ... 22 ... 20 ... 17 ... 22 ..._ 12 ... 12 ...... 81 ... 155 

6 ... 26 ... 24 ... 23 ... 18 17 ... 15 ...... 98 M . 148 

7 ... 45 ... 26 ... 26 ... 21 18 ... 10 ...-. 118 ... 118 

8 ... 25 ...27 ...22 ...15 10 ... 21 .._. 89 ... 147 

9 ... 85 ... 25 ... 19 ... 20 16 ... 18 mM . 99 ... 187 

10 ... 86 ... 19 ... 16 ... 28 10 ... 14 ...... 89 ... 147 



(A. abore.) 



Ayer... 31 ... 22 ... 20 ... 20 15 ... 15 . 



t ... 148 



Round. 

1 

2 

8 

4 

5 

6 

7 

8 

9 
10 



80 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring, ring* circle. SOin. Velocity. Reeofl. 

34 ... 34 ... 30 ... 31 27 ... 12 181 ... 105 

18 154 ... 82 

16 ...... 144 ... 92 

9 _.. 148 ... 88 
21 ...... 144 ... 92 

10 ...... 159 ... 77 (As above.) 

15 ...... 142 ... 94 

12 166 ... 70 

14 116 ... 180 

8 144 M . 98 



80 ...38 ...So ...21 18 

52 ... 48 ... 27 ... 23 . 17 

49 ... 41 ... 80 ... 28 ...... 20 

45 ...47 ...26 ...26 17. 

57 ... 89 ... 88 ... 80 . 19 

48 ... 45 ... 29 ... 25 21 , 

62 ... 40 ... 82 ... 82 14 . 

89 ... 86 ... 22 ... 19 18 , 

46 ...88 ...81 ...28 15. 



Aver... 49 ... 40 ... 80 ... 26 19 ... 18 . 



, 145 ... 91 



TEIAL OF 12, 16, AND 20-BOBES. 



141 



m TABDS PATTEBN. Total Oat- 

1st 2nd 3rd 4th Mb Oth in SOin. side 
.ring. ring. ring. ring, ring. ring, circle. SOin. Velocity. Beoofl. 

1 ... 110 ... SB ... SI ... 19 10 ... 9 919 ... 24 

9 ... 96 ... 60 ... 34 ... 15 14 ... 4 907 ... 29 

8 „ 84 ... 61 ... 83 ... 18 12 ... 7 188 ... 50 

4 ... 98 ... 68 ... 27 ... 17 8 ... 5 ...... 908 ... 88 

5 ... 101 ... 65 ... 98 ... 14 6 ... 8 ...... 198 ... 88 

6 ... 107 ... 62 ... 80 ... 11 8 ... 8 ...... 910 ... 96 (As before.) 

7 ... 89 ... 68 ... 86 ... 16 11 ... 6 ...... 904 ... 82 

8 ... S3 ... 57 ... 25 ... 90 17 ... 5 184 ... 52 

9 ... 113 ... 45 ... 82 ... 18 10 ... 6 ...... 906 ... 28 

10 ... 93 ... 61 ... 87 ... 15 ...... 6 ... 4 ...... 906 ... 80 

Aver... *97 ... 57 ... 82 ... 16 10 ... "(J ...... 902 ... 84 



13-BOBt, No. 1078; weight, 51b. 13**.; bamU, 26in. 
BlflHT BiBBBTi, SOgrs. powder ; los. of shot (970 pellets) ; gas 
1*82 tons per sq.. inch. 
40 TABDS PATTEBN. Total Out- 

let tod 3rd 4th 5th Oth in SOin. side Velocity. 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ft. see. 

1 ... 29 ... 16 ... 27 ... 19 ...... 15 ... 21 91 ... 179 1905 . 

9 ... 86 ... 25 ... 93 ... 94 17 ... 18 108 

8 ... 49 ... 31 ... 87 ... 19 11 ... 22 186 

4 . M 87 ... 28 ... 92 ... 90 19 ... 16 107 

5 ... 96 ... 34 ... SO ... 18 93 ... 10 . 108 

6 ... 49 ... 83 ... 28 ... 90 ...... 16 ... 19 123 

. 94 ... 16 11 ... 18 . 

.19 12 ...22 . 

. 17 20 ... 19 . 

.96 14 ...26 . 



7 ~ 29 ...92. 

8 ... 85 ... 24 ... 22 . 

9 ... 38 ... 80 ... 88 . 
10 ... 47 ... 39 ... 90 . 



... 91 . 
... 100 . 
...118. 
... 125 . 



. 162 1145 ., 

, 134 1920 ., 

. 163 1176 ., 

. 169 1163 ., 

, 147 1158 .. 

, 179 1176 .. 

, 170 1136 .. 

159 1195 .. 

, 145 1163 .. 



Beoofl. 

Ft. lb. 
. 29*0 
. 96*8 
.30*0 
,. 28*8 
. 28*0 
.97*6 
. 98*4 
. 27*0 
. 29*0 
.98*9 



Bound. 

1 ... 

9 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ~ 

8 ... 

9 _ 
10 ... 



87. 

80 
1st 
ring, 
61. 
54. 
68. 



,. 97 ... 97 ... 90 16 ... 19 Ill ... 159 1174 ... 28-8 

TABD8 PATTBBN. Total Out- 

tod 3rd 4th 5th 6th in SOin. side 
.ring. ring. ring. ring. ring, circle. SOin. Velocity. Becofl. 

.. 52 ... 39 ... 33 25 ... 16 185 ... 85 

.. 37 ... 35 ... 95 92 ... 14 151 ... 119 

.. 41 ... 44 ... 19 18 ... 13 167 ... 103 

.. 86 ... 80 ... 27 90 ... 15 ...... 142 ... 128 

86 ... 84 98 ... 15 ...... 180 ... 90 

53 ... 41 ... 82 24 ... 19 . 184 ... 86 (As above.) 

48 ... 50 ... 99 98 ... 18 177 ... 98 

42 ... 42 ... 20 17 ... 14 . 165 ... 105 

.. 99 ... 33 ... 23 18 ... 92 199 ... 141 

40 ... 44 ... 89 21 ... 11 ...... 176 ... 94 

44 ... 40 ... 97 92 ... 15 166 ... 104 

90 TABDS PATTBBN. Total Out- 

1st tod 8rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring, ring ring, circle. SOin. Velocity. Beoofl. 



58 ...58 



50 
61 
44. 
60. 



Aver... 55. 



1 


... 132. 


.63. 


..27. 


..18 


9 


... 110 . 


.55. 


.40. 


.17 


8 


... 190. 


.60. 


..88. 


..15 


4 


... 102 . 


..69. 


..82. 


..80 


5 


... 116 . 


..59. 


.99. 


.22 


6 


... 115 . 


.65. 


.28. 


.11 


7 


... 100 . 


.62. 


.83. 


.18 


8 


... 121. 


.68. 


.80. 


.19 


9 


... 109. 


.58. 


.85. 


..28 


10 


... 97. 


.61. 


.41. 


.95 



6 . 
. 8 . 
. 7 . 
.10 . 
.13 . 
. 9 . 
.11 . 
. 8 . 
28 10 . 

7. 



240 ... 



. 10 233 ... 

, 8 996 ... 

. 9 ...... 219 ... 

, 7 ...... 195 ... 

, 3 ...... 288 ... 

. 5 230 ... 

. 2 924 ... 



80 

48 

87 

87 

44 

51 (A* above.) 

75 

82 

40 

46 



Aver... 112 ... 62 ... 88 ... 90 9 ... 5 227 ... 43 



LEFT 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 
& ... 

6 ... 

7 ~. 

8 M . 

9 „ 
10 ... 



BABBBL, 89gn» powder; los. of shot (270 pellets)- gasi 
1*52 tons per sq. inch. 
40 TABDS PATTEBN. Total Out- 

let tod 3rd 4th 5th Oth in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beoofl. 

40 ... 25 ... 81 ... 15 92 ... 95 Ill ... 159 

14 103 . 

14 50 . 

90 131 , 

10 54 . 

17 114 . 

16 99 . 



22 ... 81 ... 94 ... 96 94 . 

19 ... IS ... 12 ... 18 8 . 

89 ... 85 ... 83 ... 94 19 . 

11 ... 17 ... 10 ... 16 11 . 

46 ... 22 ... 27 ... 19 22 . 

34 ... 28 ... 19 ... 18 ...... 93 . 

80 ... 85 ... 94 ... 90 91 ... 14 109 . 

45 ... 27 ... 21 ... 28 18 ... 90 116 . 

88 ... 81 ... 95 ... 92 90 ... 19 116 . 



167 
220 
189 
216 
156 
171 
,161 
154 
154 



(As above.) 



Aver... 81 ... 96 ... 98 ... 90 19 ... 16 100 ... 170 



80 TABDS FATrjBJUr. Total Out- 

let tod 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beoofl. 

1 ... 59 ... 42 ... 87 ... 81 22 ... 15 169 ... 101 

2 ... 55 ... 41 ... 85 ... 98 24 ... 18 ...... 159 ... Ill 

3 ... 70 ... 53 ... 82 ... 80 11 ... 92 185 ... 85 

4 ... 51 ... 46 ... 80 ... 26 90 ... 18 . 158 ... 117 

5 ... 62 ... 85 ... 99 ... 82 18 ... 14 ...... 158 ... 112 

6 ... 55 ... 42 ... 32 ... 27 21 ... 17 156 ... 114 (As before.) 

7 ... 58 ... 89 ... 30 ... 30 95 ... 24 ...... 167 ... 113 

8 ... 60 ... 47 ... 88 ... 86 28 ... 13 181 ... 89 

9 ... 53 ... 50 ... 35 ... 24 90 ... 19 . 169 ... 108 

10 ... 63 ... 52 ... 41 ... 27 92 ... 16 ...... 183 ... 87 

Aver... 58 ... 45 ... 84 ... 29 21 ... 18 ...... 166 ... 104 

90 TABDS PATTBBN. Tots! Out 

1st tod 8rd 4th 5th Oth in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beoofl. 

1 ... 125 ... 61 ... 81 ... 15 8 ... 8 989 ... 88 

9 ... 91 ... 55 ... 40 ... 25 11 ... 7 211 ... 59 

8 ... 180 ... 68 ... 28 ... 13 2 ... 3 ...... 989 ... 81 

4 ... 92 ... 62 ... 23 ... 18 ...... 5 ... 2 195 ... 75 

5 ... 88 ... 56 ... 63 ... 33 ...... 9 ... 9 ...... 940 ... 80 

6 ... 100 ... 68 ... 35 ... 27 ...... 4 ... 5 230 ... 40 (As above.) 

7 ... 97 ... 55 ... 25 ... 18 6 ... 8 195 ... 75 

8 ... 101 ... 49 ... 87 ... 22 ...... 9 ... 8 ...... 219 ... 58 

9 ... 88 ... 53 ... 86 ... 17 7 ... 6 ...... 198 ... 77 

10 ... 95 ... 64 ... 38 ... 29 10 ... 14 ...... 996 ... 44 

Aver... 100 ... 59 ... 86 ... 29 "f ... "5 917 ... 58 



BIGHT 



Bound. 

1 ... 

9 ... 

8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



13-BOKE, Bo. I072i weight 51b. lflftoi.; barrels, Mia. 

[WITH SXALLKB CRAEOn OF SHOT.] 

BABBEL, SQgrs. powder ; go*, of shot (986 pellets) | gas ] 

1*43 tons per sq. in. 
40 TABDS PATTEBN. To1aL q^ 

1st 2nd 3rd 4th 5th Oth in SOin. side Velocity. Beoofl. 
ring. ring. ring. ring. ring. ring, circle. SOin. Ftsec FUb. 

46 ... 29 ... 27 ... 90 18 ... 11 182 ... 114 1154 ... 22*9 

82 ... 81 ... 94 ... 17 11 ... 14 ...... 104 ... 189 ...... 1186 ... 98*8 



40 ... 81 ... 21 ... 18 . 
15 ... 17 ... 14 ... 19 . 



.. 87 ... 86 . 
89 ... 32 ... 91 . 
85 ... 80 ... 82 . 
48 ... 95 ... 29 . 
88 ... 88 ... 93 . 
50 ... 84 ... 30 . 



21. 
,18. 

92. 
.90. 

94. 
.17. 



. 87 ... 18 ...... 110 ... 196 1195 ... 94*8 

. 14 ... 7 ...„. 65 ... 171 ...... 1194 ... 99*0 

147 ... 89 . 1176 ... 23*6 

110 ... 126 ...... 1154 ... 98*1 

119 ... 117 1195 ... 94*0 

.... 14 ... 16 117 ... 119 . 1167 ... 28-4 

>M . 11 ... 18 ...... 118 .., 193 ._.. 1136 ... 92*5 

.... 16 ... 15 181 ... 105 ...... 1190 ... 94-0 

, US ... 93*4 



.... 17 ... 19 , 
.... 14 ... 17 . 
.... 90 ... 15 . 



Bound. 

1 ... 

9 ... 

8 ... 

4 - 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



89 ... 80 ... 25 ... 90 16 ... 14 114 ... 129 , 

80 TABDS PATTBBN. Total o^ 

1st tod 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity . Beoofl. 

89 ... 96 ... 15 ... 17 94 ... 18 87 ... 149 

65 ... 50 ... 45 ... 15 18 ... 10 175 ... 61 

178 ... 58 



78 ... 44 ... 82 ... 94 16 ... 11 . 

60 ... 48 ... 85 ... 91 18 ... 16 . 



49 ... 40 . 



. 18 15 ... 15 . 



78 ... 49 ... 86 ... 15 19... 9 , 

58 ... 88 ... 29 ... 96 19 ... 15 . 

66 ... 86 ... 80 ... 22 18 ... 10 , 

58 ...48 ...42 ...14 ...... 14 ...18, 

82 ... 46 ... 81 ... 18 16 ... 18 , 



Aver.. 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 
• ... 

10 ... 



,..154... 89 

,...145... 91 

.... 166 ... 70 

.... 141 ... 95 

.... 154 ... 82 

.... 152 ... 84 

....177... 59 

158 88 



(As above,) 



60 41 83 19 16 18 

90 TABDS PATTEBN. Total Out- 

1st tod 3rd 4th 5th 6th in SOin. side 

ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. 

105 ... 68 ... 24 ... 17 15 ... 7 199 ... 37 

99 ... 50 ... 42 ... 14 ..;... 9 ... 3 905 ... 31 

111 ... 58 ... 96 ... 22 6 ... 4 217 ... 19 

85 ... 61 ... 82 ... 16 ...... 19 ... 9 . 194 ... 49 

78 ... 50 ... 52 ... 91 10 ... 8 901 ... 85 

113 ... 56 ... 81 ... 15 ...... 5 ... 4 ...... 215 ... 91 (As above). 

109 ... 58 ... 92 ... 10 ...... 11 ... 6 ...... 194 ... 49 

75 ...58 ...40 ...18 ...... 11... 8 ...... 186 ... 50 

101 ... 49 ... 88 ... 90 ^^ 8 ... 5 908 ... 98 

109 ...87 ...84... 9^^. 6 M . 8 ...... 209 ... 97 



Aver... 98 ...54 ...84 ...18. 



,909. 



Mfr 



SPORTING GUNS AND GUNPOWDERS. 



IDT BABBZL j SBgrt. powder | {ox. of ibot (W pdMi) I «M (MMO. 
1*43 tons per so. inch. 
40 TABD8 PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th InSOin. side 
Bound, zing. ting. ring. ring. ring. ring, circle SOin. Velocity. EeooiL 

1 ... 89 ... 29 ... 84 ... 21 19 ... 11 112 ... 124 

2 ... 29 ... 82 ... 22 ... 25 12 ... 18 106 ... 128 

8 ... 85 ...80 ...22 ...23 20 ... 14 ...... 110 ... 126 

4 ... 48 ... 82 ... 19 ... 19 18 ... 12 ...... 118 ... 128 

5 ... 10 ... 10 ... 15 ... 12 10 ... 19 ...... 47 ... 189 

6 ... 29 ... 87 ... 88 ... 20 20 ... 17 ...... 124 ... 112 (As before.) 

7 ... 81 ... 83 ... 28 ... 23 18 ... IB . 115 ... 121 

8 ... 40 ... 81 ... 20 ... 18 16 ... 15 109 ... 127 

9 ... 20 ... 21 ... 18 ... 20 10 ... 11 79 ... 157 

10 ... 84 ... 27 ... 27 ... 22 17 ... 13 110 ... 126 

Aver... 81 ... 28 ... 23 ... 20 16 ... 14 102 ... 184 

80 YARDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
BomuL ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beoofl. 

1 ... 60 ...41 ...30 ...20 29 ...10 151... 85 

2 ... 49 ...86 ...87 ...28 15 ...15 150... 86 

- 71 ... 88 ... 34 ... 23 21 ... 16 166 ... 70 

4 ... 67 ... 45 ... 26 ... 27 16 ... 8 165 ... 71 

6 ... 58 ... 40 ... 84 ... 18 20 ... 12 150 ... 86 

6 ... 65 ... 83 ... 29 ... 21 18 ... 10 148 ... 88 (Aa above.) 

7 ... 48 ... 84 ... 88 ... 24 23 ... 15 144 ... 92 

8 ... 54 ... 41 ... 85 ... 18 14 ... 17 148 ... 88 

9 ... 69 ... 89 ... 81 ... 22 22 ... 14 161 ... 75 

10 ... 50 ... 42 ... 27 ... 25 19 ... 13 144 ... 92 

Arer... 59 ... 89 ... 82 ... 23 20 ...18 158... 88 

20 TABDS PATTEBN. Total Out. 

lit 2nd 3rd 4th 5th 6th inSOin. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 127... 52 ... 17 ... 3 8 ... 4 206 ... 28 

2 ... 96 ... 60 ... 25 ... 18 7 ... 3 201 ... 35 

8 ... 41 ... 65 ... 38 ... 42 18 ... 6 186 ... 50 

4 ... 102 ... 54 ... 81 ... 16 4 ... 2 208 ... 83 

5 ... 93 ... 47 ... 84 ... 28 5 v . 3 197 ... 89 

6 ... 122 ... 50 ... 22 ... 18 6 ... 5 212 ... 24 (Aa above.) 

7 ... 114 ... 58 ... 88 ... 11 ...... 2 ... 1 221 ... 15 

8 ... 106 ... 55 ... 28 ... 19 9 ... 3 208 ... 28 

9 ... 95 ... 66 ... 80 ... 21 10... 212... 24 

10 ... 87 ... 42 ... 87 ... 14 4 ... 8 180 ... 56 

Aver... 98...55...80...W. *7 ... 1 ...... 208 ... 84 



C Field," April 18, 1896; Vol. 87, p. 577.) 

A CORRESPONDENT makes the following suggestion in a 
letter which we just received : 
Sib,— I venture to make the anggeation that yon should publish the 
performance of a 12-bore gun, choke and cylinder, of 71b. weight, loaded 
with standard loada, in order that your readers who are interested In the 
present trial of light 12, 16, and 20 borea may have a chance of comparing 
their respective killing circles, &o. I trust yon will see your way to further 
oblige many of us who are much indebted to you for the trouble yon have 
already taken. Grxbh Ea&ls. 

We will endeavour to carry out our correspondent's suggestion 
eventually. Meanwhile, we may, by turning back to # reports of 
previous experiments, be able to afford some little information 
bearing on the question at issue. About seven years ago we carried 
out some investigations with the purpose of tracing the spread of the 
shot charge, with cylinders and chokeboresj from the muzzle of the 
gun to the distance pf 40 yards. The following figures will show what 
the patterns were with a /lb. 12-bore and laps, of shot, when the size 
of the circle was increased pari passu with the distance from the 
target. Thus, at 20 yards the gun was fired at a 20 inch circle, at 
22 yards it was a 22 inch circle, and so on. Omitting those where 
the range was less than 20 yards, we oommenoe at that distance with 
the 20 inoh circle. . 

e Yards and 



Yards and 
Inches. 
20 


Cylinder Cho 

Patterns. Pa 

183 


22 


188 


24 


183 


26 


189 


28 


182 


80 


181 



265 
270 



266 
258 
285 



82 
84 
86 . 
88 
40 



Cylinder 
Patterns* 
.... 183 .... 
.... 187 .... 
.... 179 .... 
.... 175 .... 
.... 170 .... 



Chokebore 
Patterns. 



180 



250 
259 
248 
250 

258 



The average for distances under 20 yards was .183 with the cylinder ana 
275 with the choke, - 



It will be seen that the increase In the siae of the circle c 
very closely with the increase of distance. If one-third be t 
the average cylinder pattern, it will give 120, or the ordinary average 
with a fair cylinder gun in a 80 inch circle at 40 yards ; and if a 
third be taken off the choke pattern, the average of a fair medium 
ohoke will be obtained. On the other hand, if one-third be added to 
the diameter of the respective ciroles, a rough idea will be given of 
the killing circle of the choked barrel ; while that of the cylinder 
may be left unaltered. 

90-B0B1, No. 1043; weight, 61b. 1008.; barrel!, 27ia. 

EIGHT BABBEL, 83grs. powder; los. of shot (270 pellets) j. gas pi ess i my 
3*18 tons per sq. inoh. 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 
6 ... 

6 ... 

7 ... 



40 YABDS PATTEBN. 

1st 2nd 8rd 4th 5th 6th 
ring. ring. ring. ring. ring. ring. 

29 ... 87 ... 22 ... 19 18 ... 10 ., 

24 ... 21 ... 15 ... 15 21 ... 18 .. 

81 ... 80 ... 27 ... 96 . 
80 ... 26 ... 24 ... 23 . 



29 ... 23 ... 18 ... 27 . 
27 ... 85 ... 21 ... 20 . 



14 ... 17 . 
84 ... 29 . 
28 ... 82 . 



,11... 8. 
,25 ...23. 
21 ... 22 . 



10 



20 ... 80 ... 18 ... 12 . 



... 19 ... 11 . 
... 17 ... 19 . 
... 14 ... 12 . 
... 24 ... 14 . 
... 12 ... 19 . 
,.. 20 ... 15 . 
... 11 ... 12 . 
.. 23 ... 11 . 



Total Out- Velocity 
mSOin. side aOyarde). Beoofl. 
circle. SOin. Ftaee. FUh. 
... 107 ... 168 ...... 1210 ... 28-0 

... 75 ... 195 . 1167 ... 28-0 

... 114 ... 156 . 1195 ... 29*2 

.. 108 ... 167 ...... 1172 ... 28*0 

178 ...... 1172 ... »8 

167 1154 ... 27-0 

220 1206 ... 28-9 

Ul ... 159 . 1172 ... 28-0 

103 ... 167 1149 ... 867 

80 ... 190 ...... 1172 ... 29*0 



.... 97 
.... 103 

.... 50 



Aver.... 27 ... 28 ... 20 ... 19 18 ... 14 94 ... 176 , 



. 1177 ... 



80 YABDS PATTEBN. 



TotaL Out- 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



1st 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beoofl. 

18 ... 18 ... 21 ... 16 18 ... 17 68 ... 202 

66 ... 45 ... 31 ... 27 15 ... 15 ...... 169 . 

18 160 . 



55 ... 47 ... 28 ... 30 12 . 

60 ... 43 ... 31 ... 29 20 ... 13 ...... 163 . 

27 ... 22 ... 27 ... 23 16 ... 17 99 . 



65 ... 49 ... 80 ... 26 18 ... 10 . 

57 ... 45 ... 27 ... 21 14 ... 19 . 

58 ... 50 ... 85 ... 24 19 ... 14 , 

67 ... 48 ... 86 ... 28 17 ... 21 . 

82 ... 18 ... 21 ... 22 12 ... 13 . 



. 170 . 
.150 . 
. 167. 
.179 . 
, 93 . 



, 101 
. 110 
. 107 
. 171 
. 100 
. 120 
. 103 
, 91 
177 



(As above.) 



Aver... 50 ... 88 ... 29 ... 25 16 ... 16 142 ... 129 



20 YABDS PATTEBN. 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



1st 2nd 3rd 4th 
ring. ring. ring. ring. 
113 ... 62 ... 24 ... 15 .. 
100 ... 51 ... 22 ... 20 .. 
105 ... 60 ... 24 ... 19 .. 
103 ... 48 ... 33 ... 24 ... 



Total Oat- 



5th 6th inSOin. side. 

ring. ring, circle. S'in. Velocity. Beoofl. 



14 
...17 
...10 
...18 
...13 
...15 



99 ... 70 ... 28 ... 22 . 
120 ... 52 ... 21 ... 18 . 

57 ... 45 ... 29 ... 29 26 ...22 

101 ... 65, ... 20 ... 18 14 ... 12 

110 ... 49 ... 25 ... 24 16 ... 7 

108 ... 47 ... 81 ... 11 16 ... 16 



9 214 . 

13 193 . 

11 208 . 

9 206 , 

14 219 . 

10 211 . 

22 160 , 

204 . 



5G 
77 



51 
59 
110 



(Ab above.) 



. 197 . 



73 



Aver... 101 ... 55 ... 26 ... 20 . 



. 16 ... 11 ...... 202 ... 



LEFT BABREL, SSgrs. powder; loz. of shot (270 pellets) ; gas pressnrc, 
3*13 tons per sq. inch. 

40 YABDS PATTEBN. 

1st 2nd 3rd 4th 5th 6th 
Bound, ring. ring. ring. ring. ring. ring. 



. 1 . 


. 31. 


.34 


2 . 


. 27. 


.10 


8 . 


. 24. 


.18 


4 . 


.. 21. 


.20 


5 . 


. 85. 


.29 


6 . 


.. 18. 


.34 


7 . 


. 80. 


.22 


8 . 


.. 81. 


.35 


9 ... 29. 


.27 


10 . 


.. 26. 


.34 



19 ... 25 14 ... 

16 ... 18 11 ... 11 71 ... 199 

14 ...24 15... 20 80... 190 

20 ... 14 16 ... 14 75 ... 195 

25 ... 22 19 ... 13 Ill ... 159 

34 ... 20 ... 20 16 ... 23 92 ... 178 

... 18 ... 24 17 ... 16 ...... 94 ... 176 

35 ... 27 ... 21 15 ... 12 114 ... 156 

26 ... 19 20 ... 15 101 ... 169 

22 ... 28 18 ... 20 , 105 ... 165 



Total Out- 
luSOin. side 

circle. SOin. Velocity. BccMl. 
.. 109 ... 161 



(As above.) 



Aver.... 27 ... 26 ... 21 ... 21 . 



. 16 ... 17 ... 



95 ... 175 



TRIAL OF 12, 16, AND 20-BOEES. 



148 



30 TABDS P ATTBBN. Total Out- 

1st tod 3rd 4th 6th 6th inSOin. Bide 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. BeooiL 

1 ... 70 ... 41 ... 34 ... 28 15 ... 15 178 ... 97 

2 ... 65 ... 50 ... 28 ... 22 16 ... 13 165 ... 105 

3 ... 61 ... 37 ... 83 ... 26 18 ... 10 157 ... 113 

4 ... 60 ... 43 ... 80 ... 23 20 ... 14 ...... 156 ... 114 

5 ... 58 ... 55 ... 25 ... 22 21 ... 16 ...... 160 ... 110 

6 ... 69 ... 47 ... 24 ... 27 . 19 ... 11 167 ... 103 (As before.) 

7 ... 51 ... 41 ... 84 ... 20 17 ... 17 146 ... 124 

8 ... 70 ... 39 ... 86 ... 25 ..... 20 ... 13 170 ... 100 

9 ... 63 ... 43 ... 27 ... 26 28 ... 16 159 ... Ill 

10 ... 19 ... 17 ... 10 ... 21 . 13 ... 16 ...... 76 ... 194 

Aver... 59 ... 41 ... 29 ... 24 19 ... 14 153 ... 117 

20 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th InSOin. side 
Bound, ring. zing. ring. ring. ring. ring, circle. 80in. Velocity. BeooiL 

1 ... 113 ... 59 ... 30 ... 18 . 16 ... 11 220 ... 50 

2 ... 121 ... 61 ... 29 ... 17 .«... 9 ... 5 228 ... 42 

8 ... 105 ... 42 ... 89 ... 24 18 ... 8 ...... 210 ... 60 

4 ... 114 ... 58 ... 86 ... 20 14 ... 10 ...... 228 ... 42 

5 ... 55 ... 42 ... 37 ... 25 18 ... 16 ...... 159 ... Ill 

6 ... 109 ... 58 ... 40 ... 22 15 ... 11 ...... 224 ... 46 (Ae above.) 

7 ... 118 ... 56 ... 80 ... 20 ... M 6 ... 9 ...... 224 ... 46 

8 ... 116 ... 54 ... 85 ... 11 11 ... 8 ...... 216 ... 54 

9 ... 120 ... 60 ... 83 ... 13 8 ... 5 ...... 226 ... 44 

10 ... 101 ... 55 ... 38 ... 25 11 ... 7 219 ... 51 

Aver... 107 ... 54 ... 85 ... 19 12 ... ~8 . 215 ... 55 



90-BOBB, Ho. 1048; weight, 51b. 10oi.; barrels, 27in. 
[With Smalls* Chuio* or Shot.] 

BIGHT BABBEL, Sign, powder; goz. of shot (288 pellets) ; gas pressure, 
220 tons per sq. inch. 
40 YABDS PATTERN. Total. Out* Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 yards). B^coiL 

" Ft.* 



Bound, ring. ring. ring. ring. ring. ring, circle. SOin. 



b.sec It.lb. 



46 ... 28 ... 24 ... 29 9 

35 ... 37 ... 29 ... 24 17 . 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Ayer... 85 ... 26 ... 25 ... 21 . 



19 ... 11 ... 17 ... 11 .., 
4J ...23 ...28 ...25.. 
38-... 86 ... 25 ... 23 ... 
27 ... 31 ... 28 ... 19 .. 
41 ... 25 ... 23 ... 21 ... 
13 ... 11 ... 25 ... 18 ... 
48 ... 28 ... 26 ... 27 ... 
87 ... 83 ... 23 ... 17 ... 



14 127 ... 109 1195 ... 22-6 

. 12 125 ... Ill ...... 1220 ... 23-0 

. 14 58 ... 178 1172 .. 2T2 

. U 124 ... 112 1167 ... 21-0 

. 13 121 ... 115 1195 ... 22-0 

. 18 ...... 105 ... 131 ...... 1154 ... 20-0 

. 12 110 ... 126 ...... 1163 ... 21-8 

11 62 ... 174 ...... 1190 ... 22*3 

. 10 129 ... 107 ...... 1168 ... 21-5 

. 22 110 ... 126 1181 ... 22-0 

.14 ...14 "l07 ...15 1180 ... 217 



. 8 

.12 

.19 

.U 

.15 

.16 . 

.18 

.15 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

10 Z 



.1st 
r.'ng 

(2 

70. 

75. 

27.. 

66.. 

6*.. 

74.. 

68.. 

69.. 

71. 



80 YABDS PATTEBN. 



Total Out- 



Bad 3rd 4th 5th 6th inSOin. side 

ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 



.40. 
.44. 
. 16 .. 
.43. 
.50.. 
.46.. 
.49.. 
.53.. 
.41. 



.20. 
.35. 
.27. 
,26.. 
.34., 

29. 

83.. 
.81., 



20. 



... 19 ... 



154 ... 82 



. 22 18 ... 9 167 ... 69 

, 19 13 ... 10 165 ... 71 

17 14 ... 27 88 ... 150 

20 20 ... 16 163 ... 78 

21 17 ... 12 168 . 

23 10 ... 11 ...... 176 ... 60 

25 26 ... 15 168 ... 68 

12 9 ... 21 157 ... 79 

,27 27 ...19 ...... 165... 71 



68 (As above.) 



ATer... 65 ...43. 



...21 18 ...16 . 



,157, 



BouncL 

1 ... 

2 ... 
8 ... 
4 ... 
6 ... 

6 ... 

7 ... 
8 
9 

10 



20 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil 



76 ... 62 ... 45 ... 24 

99 ...53 ...83 ...17 

118 ... 55 ... 22 ... 14 

123 ... 46 ... 20 ... 15 



114. 
117. 



15 , 
8 , 
5. 

10. 

6 . 
9. 

7 . 

62 ... 20 ... 16 12 . 

56 ... 27 ... 18 11 . 

42 ... 25 ... 12 6 . 



63 ... 18 ... 12 .. 

63 ...31... 5.. 
120 ... 50 ... 18 ... 18 .., 
104. 
95. 
122. 



.11 
. 8 
. 4 
. 6. 
. 1 . 
, 5 . 
. 4 . 
.10 . 
, 7. 
, 6. 



. 207 ... 29 

.... 202 ... 84 

.... 209 ... 27 

.... 204 ... 32 

.... 207 ... 29 

.... 216 ... 20 

.... 201 ... 85 

.... 202 ... 34 

.... 198 ... 88 

.... 201 ... 85 



(As above.) 



Aver... 109 ... 55 ... 26 ... 15 ...... 9 ... 6 205 ... 81 



Left BABBEL, Slgrs. powder; gos. of shot (236 pellets); gas ; 
2*20 tons per sq. inch. 
40 YABDS PATTEBN. Total. Out- 

1st 2nd 3rd 4th 5th 6th in80in. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 43 ... 83 ... 32 ... 20 21 ... 16 128 ... 108 

2 ... 51 ... 80 ... 27 ... 27 16 ... 15 135 ... 101 

8 ... 86 ... 27 ... 26 ... 23 15 ... 14 112 ... 124 

4 ... 48 ... 35 ... 30 ... 20 18 ... 10 ...... 133 ... 108 

5 ... 40 ... 27 ... 24 ... 21 12 ... 16 ...... 112 ... 124 

6 ... 45 ... 28 ... 27 ... 23 20 ... 11 123 ... 118 (As before.) 

7 ... 26 ... 30 ... 28 ... 17 19 ... 12 ...... 101 ... 135 

8 ... 50 ... 83 ... 17 ... 16 14 ... 10 116 ... 120 

9 ... 89 ... 81 ... 25 ... 25 17 ... 9 ...... 120 ... 116 

10 ... 20 ...18 ...21 ...19 18 ...16. 78 ... 158 

Aver... 40 ... 29 ... 26 ... 21 "."!.' 17 '.'.'. 18 """. 116 '.'.'. 120 

80 YABDS PATTEBN. Total Out- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 76 ... 45 ... 24 ... 21 19 ... 15 166... 70 

2 ... 62 ... 42 ... 38 ... 29 15 ... 11 171 ... 65 

8 ... 84 ... 47 ... 21 ... 22 18 ... 12 174... 62 

4 ... 65 ... 85 ... 88 ... 26 21 ... 10 159 ... 77 

5 ... 72 ... 47 ... 26 ... 28 17 ... 13 173... 68 

6 ... 64 ... 47 ... 25 ... 23 13 ... 15 ...... 159 ... 77 (As above.) 

7 ... 70 ... 50 ... 81 ... 20 18 ... 14 171 ... 65 

8 ... 82 ... 45 ... 29 ... 28 11 ... 10 ...... 184 ... 52 

9 ... 65 ... 46 ... 36 ... 23 11 ... 9 ...... 170 ... 66 

10 ... 63 ... 84 ... 28 ... 24 20 ... 18 149 ... 87 

Aver... 70 ... 44 ... 29 ... 24 16 ... 12 167 ... 69 

20 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

2 ... 120 ... 46 ... 21 ... 16 ...... 9 ..'. 7 ..!... 203 ... 83 

8 ... 124 ... 40 ... 20 ... 17 2 ... 2 201 ... 85 

4 ... 108 ... 51 ... 32 ... 15 11... 4 206... 80 

5 ... 130 ... 43 ... 18 ... 8 5 ... 6 199 ... 87 

6 ... 121 ... 42 ... 22 ... 11 11 ... 8 196 ... 40 (As above.) 

7 ... 98 ... 55 ... 32 ... 20 12 ... 11 205 ... 31 

8 ... 117 ... 47 ... 29 ... 19 10 ... 5 211 ... 25 

9 ... 115 ... 53 ... 19 ... 16 5 ... 8 203 ... 33 

10 ... 128 ... 45 ... 22 ... 12 7 ... 2 207 ... 29 

Aver... 113 ... 46 ... 24 ... 15 8 ... ~6 203 ... 88 



90-BOBE, No. 1012 ; weight, 51b. Mta. ; barrels, 99in. 

Barometer, 29*80 ; Thermometer, Dry 55°, Wet 51°. 

BIGHT BABBEL, 32grs. powder; loz. of shot (270 pellets) ; gas pressure. 

3*06 tons per sq. inch. 

40 YABDS PATTEBN. Total Out- Velocity 

1st 2nd 8rd 4th 5th 6th inSOin. side (lOyards). BeooiL 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Fkeec FMb. 

1 ... 88 ... 80 ... 21 ... 17 14 ... 16 106 ... 164 1167 ... 257 

2 ... 22 ... 12 ... 19 ... 9 12 ... 10 62 ... 208 1220 ... 27*3 

8 ... 45 ... 86 ... 23 ... 18 9 ... 19 122 ... 148 1220 ... 27*4 

4 ... 40 ... 82 ... 26 ... 20 15 ... 12 118 ... 152 1167 ... 262 

5 ... 50 ... 80 ... 20 ... 16 13 ... 10 ...... 116 ... 154 ...... 1158 ... 25*8 

6 ... 29 ... 29 ... 27 ... 17 16 ... 15 102 ... 168 ..„.. 1176 ... 267 

7 ... 48 ... 23 ... 25 ... 15 12 ... 11 106 ... 164 1163 ... 26*0 

8 ... 81 ... 26 ... 21 ... 18 18 ... 17 ...... 96 ... 174 1200 ... 27'1 

9 ... 52 ... 27 ... 28 ... 12 13 ... 15 114 ... 156 ...... 1141 ... 25*5 

10 ... 25 ... 26 ... 13 ... 19 20 ... 13 '. 88 ... 187 ...... 1167 ... 26*0 



5 ... 26 ... 13 ... 19 20 ... 13 

Aver... 87 ... 27 ... 22 ... 16 14 ... 14 102 ... 168 



1178 ... 26-4 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 M . 
10 ... 



80 
1st 
ring. 
65. 
60., 
58., 
70., 
84.. 
66.. 
33.. 
71.. 



YABDS PATTEBN. Total Out- 

2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

.. 54 ... 38 ... 25 15 ... 16 182 ... 88 

.. 43 ... 34 ... 27 23 ... 14 164 ... 106 

,. 45 ... 89 ... 26 19 ... 19 168 ... 102 

.. 44 ... 86 ... 20 21 ... 10 170 ... 100 

9 207 ... 68 

13 160 ... 110 (As above,) 

15 132 ... 138 

11 172 ... 98 

18 . 165 ... 105 

18 164 ... 106 



.. 59 ... 88 ... 26 18 

. 40 ... 83 ... 21 18 

. 84 ... 41 ... 24 22 

. 42 ... 31 ... 28 17 

. 48 ... 88 ... 21 14 

. 41 ... 82 ... 27 22 



Aver... 63 ... 45 ... 36 ... 24 18 ... 14 . 



, 168 ... 108 



144 



SPORTING GUNS AND GUNPOWDERS. 



20 YARDS PATTEB*. Tetal Out- 
let tod 3rd 4th 5th 6th jn30in. aide 
Bound, ring. ring. ring. ring. ring. riug. circle. SOin. Velocity. Recoil. 
1 ... 112 ... 65 ... 27 ... 29 13 ... 4 233 ... 37 



2 ... 142 ... 47 ... SO ... 22 12 , 

3 ... 162 ... 50 ... 23 ... 8 4 . 

4 ... 187 ... 66 ... 20 ... 15 10 . 

5 ... 158 ...54 ...25 ...11 6. 

6 ... 118 ... 60 ... 26 ... 25 11 . 

7 ... 50 ... 55 ... 37 ... 35 23. 

8 ... 160 ... 48 ... 25 ... 17 9 . 

, 153 ... 55 ... 23 ... 12 3 . 



9 
10 

Avar... Ml ... 56 ... 26 ... 19 10... 6. 



. 6 241 ... 29 

. 2 ...... 243 ... 27 

. 3 288 ... 82 

. 4 243 ... 27 

. 7 229 ... 41 

. 19 186 ... 84 

. 5 250 ... 20 

. 3 248 ... 27 



(As before.) 



, 109 ... 63 ... 28 ... 12 11 ... 8 . 



. 212 , 



58 



LEFT BABBEL, 82gre. powder; loz. of shot (270 pellets); gasi 
3*06 tone per eq. inch. 
40 YABDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. rng. ring, circle. SOin. Velocity. BeooiL 

V* ^P ~ - . 23 ... 9 126 ... 144 

. 16 141 ... 129 

. 11 149 ... 121 

. 15 156 ... 114 

. 17 140 ... 130 

. 15 140 ... 130 (Aa above.) 

. IS 147 ... 123 

. 20 87 ... 183 

. 14 137 ... 133 

. 12 114 ... 156 



1 . 


.. 40. 


..32. 


.27. 


. 27 ... 


...23 


2 ... 42. 


..86. 


.34. 


.29... 


...14 


8 . 


.. 51. 


..42. 


.35. 


.. 21 ... 


...17 


4 . 


.. 66. 


.47. 


.24. 


.19... 


...21 


5 . 


M 45. 


.89. 


.83. 


. 23 ... 


...19 


6 « 


.. 40. 


.43. 


.89. 


. 18 ... 


...12 


7 „ 55. 


.85. 


.81. 


.26... 


...20 


8 ^ 27. 


.28. 


.19. 


. 18 ... 


...16 


9 M 


. 48. 


.39. 


.28. 


.22... 


...18 


L0 . 


. 82. 


.29. 


.26. 


.27... 


...14 



Ayer... 45 ... 36 ... 80 ... 23 18 ... 14 , 



, 184 ... 136 



80 YABDS PATTEBN. Total Out- 

let 2nd 8rd 4th 5th 6th In SOin. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocitj. BeooiL 

1 ... 64 ... 50 ... 86 ... 14 16 ... 18 164 ... 106 

2 „ 84 ... 54 ... 24 ... 16 IS ... 9 178 . 

. 18 ... 11 187 . 

. 15 ... 14 164 . 

. 16 ... 12 179 . 

. 20 ... 16 178 . 

. 12 ... 10 172 . 

. 19 ... 12 179 . 

193 . 
187. 



8 ~ 77 ... 48 ... 40 ... 22 . 

4 ... 71 ... 43 ... 81 ... 19 . 

5 „. 79 ... 47 ... S3 ... 20 . 

6 ... 62 ... 55 ... 88 ... 23 . 

7 ... 80 ... 48 ... 26 ... 18 . 

8 ... 58 ... 45 ... 50 ... 31 . 

9 ~ 86 ...52 ...85 ...20 17 ... 15 . 

10 ... 75 ... 54 ... 87 ... 21 14 ... 13 . 



92 

, 83 

106 

91 

92 (Ae above.) 
98 
91 
77 



Aver M 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 - 

8 ... 

9 ... 
10 ... 



78 ... 50 ... 85 ... 20 16 ... 13 178 ... 92 

20 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. aide 
ring. ring. ring. ring. ring. ring, circ'e. SOin. Velocity. BeooiL 

190 ... 46 ... 12 ... 2 5 ...1 ...... 250 ... 20 

158 ... 65 ... 23 ... 10 8 ... 2 251 . 

181 ...61 ...18... 5...... 0... 1 255. 

151 ... 58 ... 22 ... 11 8 ... 5 242 . 

175 ...53 ...23... 7...... 2... 1 *i8 . 

1 ... . 253 . 

6 ...... 248 . 

1 254 , 

4 245 . 

8 206 . 



180 ... 62 ... 11 ... 8... 

186 ...40 ...18... 4...... 2.. 

172 ... 55 ... 21 ... 6 ...... 4 ., 

150 ...68 ...18... 9 2.. 

115 ... 50 ... 30 ... U 10 . 



19 
15 

28 
12 
10 



(Aa above.) 



16 
25 
64 



Aver... 165 ... 55 ... 20 ... 7 . — 4 ... 3 247 ... 



2O-B0RE, Ho. 1012; weight. 51b. 13*oi.; barrels. Win. 
F With Skill** Chaboe or Shot.1 
BIGHT BABBEL, SOgre. powder; goz. of shot (236 pellete) ; gaa 
2*14 tone per eq. inch. 
40 YABDS PATTEBN. Total Out- Velocity 

let 2nd 3rd 4th 5th 6th inSOn. aide (lOyarJa). 
Bound, ring, ring ring. ring. ring. ring, circle. SOin. Ft.a c 

1 ... 51 ... 87 ... 2tf ... 21 15 ... 12 135 ... 101 1215 .. 

2 ... 40 ... 83 ... 19 ... 18 ...... 19 ... 11 110 ... 126 1149 ... 

41 ... 35 ... 82 ... 14 16 ... 20 122 ... 114 1200 ... 

45 ... 81 ... 24 ... 21 20 ... 17 121 ... 115 1154 .., 

40 ... 82 ... 22 ... 24 12 ... 12 118 ... 118 1195 ... 

56 ... 80 ... 22 ... 20 16 ... 14 123 ... 108 1176 ... 

45 ... 40 ... 32 ... 22 18 ... 11 139 ... 97 1186 ... 

42 ... 28 ... 83 ... 23 22 ... 20 ...... 126 ... 110 1154 ... 

48 ... 44 ... 80 ... 23 17 ... 13 145 ... 91 1181 ... 

88 ... 31 ... 25 ... 20 17 ... 13 114 ... 122 1158 ... 



8 
4 
5 
6 
7 
8 
9 
10 

At**... 45 84 26 21 



Becofl. 

FtJb. 
. 22*8 
, 19-5 
, 22-7 
. 20*5 

217 

21*2 
, 21*8 

197 

22-0 

20*8 



17 14 



126 110 



1177 21-2 



80 YABDS PATTEBN. Total Out- 

let 2nd Sri 4th 6th 6th in 30in. aide 
Bound, ring. ring. ring. ring. ring. ring, cir.le. SOin. Velocity. 

1 ... 58 ... 51 ... 82 ... 13 15... 9 154... 82 

2 ... 74 ... 43 ... 84 ... 81 18 ... 19 182 ... 54 

3 ... 85 ... 34 ... 27 ... 27 25 ... 20 173... 68 

4 ... 50 ... 52 ... 26 ... 16 20 ... 17 144 ... 92 

5 ... 62 ... 43 ... 81 ... 21 16... 2 157... 79 

6 ... 20 ... 26 ... 23 ... 22 23... 24. 91 ... 145 <Ael 

7 ... 71 ... 45 ... 86 ... 28 17 ... 15 180 ... 56 

8 ... 87 ... 83 ... 21 ... 22 20 ... 12 163 ... 78 

9 ... 80 ... 41 ... 28 ... 25 19 ... 18 ...... 171 ... 62 

10 ... 78 ... 52 ... 32 ... 19 11 ... 16 ....„ 181 ... 55 

Ayer... 67 ... 42 ... 29 ... 22 18 ... 16 ...... 160 ... "w 

20 YABDS PATTEBN. TotaL Out- 

let 2nd 3rd 4th 5th 6th in SOin. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 120 ... 57 ... 30 ... 8 7 ... 7 215 ... 21 

2 ... 112 ... 66 ... £0 ... 12 8 ... 2 210 ... 26 

8 ... 134 ...50 ...15 ...15 8... 5 214... 22 

4 ... 126 ...63 ...21... 9. 5... 3 218... 18 

5 ... 112 .59 ...23 ...17 4... 6. 211... 25 

6 ... 131 ... 43 ... 28 ... 16 7 ... 5 218 ... 18 (Aeaboye.) 

7 ... 108 ... 68 ... 22 ... 11 6 ... 2 209 ... 27 

8 ... 122 ... 55 ... 85 ... 8. 5... 3 220... 16 

9 ... 134 ... 48 ... 17 ... 7 2 ... 6 206 ... 80 

10 ... 117 ... 58 ... 22 ... 18 8 ... 4 205 ... 81 

Ayer... 122 ... 56 ... 23 ... 12 ~5 ... ~4 . 213 ... 23 



LEFT BABBEL, SOgre. powder; goz. of ehot (286 pelleto) % gee ] 
2*14 tone per aq. inch. 
40 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beooil 



1 ... 55 ... 29 ... 31 ... 22 18 ... 22 . 

2 ... 62 ... 41 ... 27 ... 20 17 ... 12 ... 

8 ... 61 ... 83 ... 84 ... 18 14 ... 10 ... 

4 ... 53 ... 26 ... 26 ... 22 12 ... 20 ... 

5 ... 58 ... SO ... 22 ... 20 16 ... 13 ... 

6 ... 51 ... 88 M 80 ... 23 22 ... 15 M . 

7 ... 60 ... 66 ... 29 ... 18 11 ... 8 ... 

8 ... 51 ... 43 ... 25 ... 21 18 ... 14 ... 

9 ... 67 ... 49 ... 33 ... 19 15 ... 11 ... 

10 ... 55 ... 37 ... 31 ... 21 19 ... 10 ... 



137 ... 99 

, 150 ... 86 

. 146 ... 90 

. 127 ... 109 

. 130 ... 106 

. 142 ... 94 (As above.) 

, 173 ... 68 

. 140 ... 96 

. 168 ... 68 

.144... 92 



Ayer... 57 ... 89 ... 29 ... 21 16 ... 13 146 ... 90 



80 YABDS PATTEBN. Total Out- 

1st 2nd 8rd 4th 5*h 6th inSJiu. aide 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

111 ... 45 ... 30 ... 11 8 ... 15 197 ... 89 

5 ... 2 224 ... 12 



117 ... 61 . 
88 ... 59 . 
121 ... 63 . 



27 ...19 

33... 25 13 ... 5 



, 205. 



.13. 



91 ... 66 ... 80 ... 18 10 



Bound. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Ayer... 106 ... 57 ... 28 ... 16 8 ... 6 207 ... 29 

20 YABDS PATTEBN. Tota i Out- 

let 2nd 3rd 4th 5th fith inSOiu. aide 



86 ...52. 
120 ...45. 



, 82 ... 17 . 
, 23 ... 14 . 



97 ...58 ...85 ...20. 
123 ... 60 ... 29 ... 12 . 
109 ... 62 ... 19 ... 12 * 



81 

7 ... 2 218 ... 18 

6 205 ... 81 

10 187 ... 49 

8 202 ... 34 

5 210 ... 26 

3 224 ... 12 

7 202 ... 84 



(Aeaboye.) 



Bound, ring. 


ring. ring, rin ,'. 


rug. 


riug. 


circle. 


SOin, 


1 ... 123 . 


.. 34 ... 22 ... 10 ... 


... 1 . 


.. 2 ... 


... 189 .. 


47 


2 ... 172 . 


..SI ...18... 7... 


... 4 . 


. ... 


... 223 ... 


13 


3 ... 16) . 


..29 ...15... 3... 


... 2 . 


. 2 ... 


... 207 ... 


29 


4 ... 159 . 


..84... 19... 7... 


... 6 . 


. 8 ... 


... 219 ... 


17 


5 ... 176 . 


.. 26 ...11... 1... 


.. 1 . 


. ... 


... 214 ... 


22 


6 ... 168 . 


..28... 15... 4... 


... 2 . 


. 2 ... 


... 215 ... 


21 


7 ... 147 . 


.87... 18... 6... 


... 3 . 


. 1 ... 


.. 208 ... 


28 


8 ... 159 . 


..83 ...20... li... 


... 5 . 


. 2 ... 


... 223 ... 


13 


9 ... 164 . 


..39 ...11... 5... 


... . 


. 1 ... 


... 219 ... 


17 


10 ... 186 . 


..20 ...11... 5... 


... . 


. ... 


... 222 ... 


14 



(As above.) 



Ayer... 161 81 16 



214 



TEIAL OF 12, 16, AND 20-BOBES. 
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(" J-*#M," April 25, 1896; Vol. 87, p. 617.) 

TN THESE BIP0BT8 we have now added records of temperature 
-L and barometrical pressure, aa we thought they might possibly 
prove useful in making comparisons between different experiments. 
iTor instance, it will hare been observed that, although we have 
loaded the cartridges with the number of grains of powder found 
roauisite to impart a mean velocity of 1160 ft.seo. in 10 yards range, 
yet some of the cubs do not oome quite up to this average, while 
others oonsideiaWv exceed it. It must not be imagined, however, 
that thes e variations abore and below indicate any superiority 
or inferiority n the gnus. They are rather to be taken as repre- 
senting a change in the state of the atmosphere. Of oourse, 
when ten successive rounds are fired from the same gun, under 
exactly the same conditions, it may be assumed that variations in 
strength of the ten caps may probably account for some of the 
cartridges giving higher velocity and more reooil than others 
do. ■ We find, however, that when a batch of cartridges has been 
specially loaded to produce a given result, that result is often more 
or less varied by changes in the weather which have occurred since 
the cartridges were loaded—a dull, heavy state of the atmosphere 
lowering the velocity, while warmth and brightness have the opposite 
effect. On some days the alternations are so sudden that the same 

Kn may show variations of performance at different parts of its trial; 
t it is practically impossible to identify every vagary of the atmo- 
sphere with a specnl portion of the gun s record, so we have adopted 
the course of giving the average effects by taking notes of the height 
of the barometer and thermometer from time to time, and. when 
there are variations, giving the average readings of the whole. In 
the early portion of the experiments, about six weeks ago, there was 
comparatively little variation ; but with the rise in the temperature 
the facts were forced upon our attention by guns requiring a grain or 
two less powder to produce the same velocity. Thus it will be seen 
that 12-bore No. 7265, tried a few days ago, gave just about the same 
velocity as No. 1072, which had been previously tried, although there 
was a difference of two grains in the charge of powder and the barrels 
were of equal length. 

1S-B0BE, Vo. 7866; weight, 61b. 80s.; barrels, 96in. 
5; Tbermometar— Dry 53°, Wet 50°. 



BIGHT BABBEL, 87grs. powder; loz. of 
1*67 tons per sq. 

40 TABDS PATTEBN. 
1st 2nd fed 4th 5th 6th 
Bound, ring. ring. ring. ring. ring. ring. 

1 ... 60 ... 51 ... 85 ... 21 14 ... 11 .... 

2 ... 58 ... 45 ... 37 ... 19 16 ... 14 .... 

3 ... 55 ... 47 ... 83 ... 20 13 ... 12 .... 

4 ... 45 ... 89 ... 27 ... 25 22 ... 16 «.. 

5 M . 51 ...48 ...80 ...24 18 ... 14 .... 

6 ... 40 ... 45 ... 28 ... 23 24 ... 15 .... 

7 ... 56 ... 52 ... 88 ... 27 15 ... 12 .... 

8 ... 87 ...30 ...28 ...» 23 ...12.... 

9 ... 40 ... 88 ... 80 ... 20 15 ... 15 .... 

10 ... 57 ...44 ...88 ...16 14 ... 15 .... 



shot (270 pallets) ; gas pressure, 



Total 
InSOin. 

circle. 
... 167 ... 
... 153 ... 
.. 155 ... 
.. 188 ... 
,.. 153 ... 
.. 145 ... 
.. 170 ... 
.. 116 ... 
... 123 ... 
.. 155 ... 



Out- Telocity 
side (lOyards), 
30m. tt.sec. 

. 103 1158 .. 

117 1167 .. 

115 1163 .. 

134 1210 . 

117 1172 .. 

125 1145 . 

100 1163 . 

154 1186 ., 

147 U40 . 

115 1172 . 



Becofl. 
PUb. 
. 27-8 
. 28*4 
. 287 
. 82*0 
. 80-1 
. 27-3 
. 28*0 
. 80*5 
, 27-4 
. 80-0 



Ayer... 50 43 32 22 



17 14 



147 128 



1168 29-0 



80 TABDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 80in. Velocity. Eecoil. 

1 ... 60 ... 50 ... 40 ... 24 16 ... 14 174 ... 86 

2 ... 91 ... 70 ... 27 ... 21 13 ... 9 217 . 

3 ... 71 ...62 ...40 ...17 22 ... 10 ...... 190 . 

4 ... 88 ... 68 ... 29 ... 25 17 ... 12 205. 

5 ... 76 ... 58 ... 88 ... 22 20... 15 188, 

6 ... 88 ... 71 ... 86 ... 18 11 ... 9 208 . 

7 ... 71 ... 54 ... 82 ... 26 15 ... 13 183 ... 87 

8 ... 68 ...48 ...87 ...20 12 ... 8 178... 97 

9 ... 60 ... 45 ... 89 ... 23 14 ... 11 167 ... 103 

10 ... 75 ...56 ...35 ...26 18 ... 14 192... 78 



53 

80 
65 
82 
62 (As abore.) 



Ayer... 74 ... 56 ... 85 ... 22 16 ... 11 , 



189 . 



81 



20 TABDS PATTEBN. Tota l Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. Becofl. 

1 ... 139... 49 ...14... 6 4... 6 203... 62 

2 ... 122 ... 51 ... 28 ... 11 8... 3 212... 58 

3 ... 140 ... 48 ... 10 ... 2 3 ... 4 200 ... 70 

4 ... 123 ... 46 ... 21 ... 18 11 ... 9 208 ... 62 



20 TABD8 PATTEBN. Total Out* 

1st 2nd 3rd 4th 5th 6th in83in. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 

5 ... 153 ...39 ...13... 7 5... 2 211... 59 

6 ... 131 ... 41 ... 16 ... 10 6... 5 196... 72 (As before.) 

7 ... 118 ... 53 ... 22 ... 9 4... 2 201... 69 

8 ... 141 ... 42 ... 18 ... 5 ...... 3 ... 1 206 ... 61 

9 ... 102 ... 50 ... 87 ... 22 14 ... 11 211 ... 59 

10 ... 126 ... 40 ... 27 ... 14 10 ... 8 216 ... 54 

Ayer... 129 ... 47 ... 21 ... W 7 ... 7 207 ... 63 

LEFT BABBEL, 37grs. powder ; los. of shot (270 pellets) ; gas pressure, 
1*67 tons per sq. inch. 

40 TABDS PATTEBN. Totft l Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 



1 

2 .. 

3 .. 

4 .. 

5 .. 

6 .. 

7 .. 

8 .. 

9 .. 
10 .. 

Ayer.. 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



67 ... 42 ... 27 ... 22 20 ... 15 . 

70 ... 46 ... 27 ... 28 17 ... 10 ... 

84 ... 30 ... 23 ... 26 25 ...22 ... 

58 ... 45 ... 86 ... 24 19 ...19 ... 

40 ... 22 ... 28 ... 23 23 ...17 ... 

65 ...44 ...28 ...28 22 ...16 ... 

59 ... 40 ... 87 ... 27 24 ... 20 ... 

69 ... 46 ... 28 ... 20 . 18 ... 14 ... 

59 ... 84 ... 82 ... 24 16 ... 18 ... 

53 ...86 ...89 ...96 20 ...21 ... 



158 . 
. 171 . 
. 118. 
. 163 . 
.118 . 
. 165. 
. 163 . 
. 158 . 
.129. 
. 154. 



112 
99 
157 
107 
157 
105 
107 
112 
141 
116 



(As above.) 



57 ... 88 ... 80 ... 25 20 ... 17 150 ... 120 

80 TABbs PATTEBN. Total Qnt- 

lst 2nd Sid 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring. circle. SOin. Velocity. Becoil. 

78 ... 44 ... 42 ... 89 16 ... 13 198 ... 72 

86 ... 52 ... 82 ... 80 15 ... 16 £00 ... 70 

88 ... 28 ... 26 ... 23 15 ... 21 110 ... 160 

10 199 . 

7 202 . 

9 191 . 



87 ... 46 ... 84 ... 80 18 . 

74 ... 58 ... 48 ... 29 18 . 

91 ...42 ...85 ...23 11 . 

77 ... 50 ... 42 ... 26 19 ... 11 195 , 

80 ... 58 ... 83 ... 21 17 ... 9 192 . 

82 ... 49 ... 88 ... 82 15 ... 14 201 . 

76 ... 46 ... 84 ... 86 18 ... 12 192 , 



71 
68 
79 
75 
78 
69 
78 



(As above.) 



. 16 ... 12 . 



. 188... 



Aver... 76 ... 47 ... 86 ... 29 . 

20 TABDS PATTEBN. Total Out- 
let 2nd 3rd 4th 5th 6th inSOin. side. 
Bound, ring. ring. ring. ring. ring. ring, circle. 90in. Velocity. BecolL 



180 ... 28 ... 12 
171 ... 88 ... 21 

3 ... 149 ... 49 ... 18 

4 ... 162 ... 43 ... 15 

5 ... 165 ... 34 ... 20 

6 ... 151 ... 42 ... 11 

7 ... 160 ... 87 ... 28 ... 8 

8 ... 141 ... 40 ... 19 ... 14 8 ... 

9 ... 156 ... 48 ... 16 ... 10 4... 

10 ... 173 ...35^. 20... 9 5 ... 



8 4... 1 ...... J 

11 7 ... 4 239 , 

7 10 ... 2 213 . 



9 2 . 

12 9. 

6 8 . 

8 6 . 



. 281 , 
. 210 . 



42 
81 
57 
41 
39 
60 



(As above.) 



. 217 ... 53 
. 230 ... 40 
. 287 ... 83 



Aver... 161 ...89 ...17. 



6 ... 2 . 



12-BOBE, No. 7855; weight, 51b. 80s.; barrels, 26in. 

[WITH 8MALLSB CHAAGI OF SHOT.] 

BIGHT BABBEL, OSgrs. powder ; gox. of shot (286 pellets) ; gas pressure, 
1*46 tons per sq. inch. 
40 TABDS PATTEBN. Tota i Qui- Velocity 

1st 2nd 3rd 4th 5th 6th in80in. side (10 yards). 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ftsec. 



Becoil. 
PUb. 



1 ... 82 ... 48 ... 87 ... 27 21 ... 11 144 ... 92 1141 ... 

2 ... 26 ... 10 ... 20 ... 8 12 ... 10 64 ... 172 1181 ... 265 

3 ... 48 ... 84 ... 29 ... 24 17 ... 18 135 ... 101 1145 ... 28*5 

4 ... 50 ... 89 ... 30 ... 27 13 ... 9 146 ... 90 1145 ... 23*0 

5 ... 47 ... 35 ... 22 ... 17 15 ... 11 121 ... 115 ..^.. 1176 ... 24*0 

6 ... 54 ... 32 ... 20 ... 25 11 ... 14 131 ... 105 1163 ... 23*7 

7 ... 41 ... 31 ... 24 ... 20 18 ... 17 11G ... 120 ...... 1136 ... 22«8 

8 ... 50 ... 37 ... 26 ... 19 17 ... 18 132 ... 104 1210 ... 27*5 

9 ... 53 ... 31 ... 30 ... 14 15 ... 15 128 ... 106 1180 ... 260 

10 ... 45 ... 38 ... 33 ... 16 16 ... 11 132 ... 104 1172 ... 240 

Aver .. 45 ... 33 ... 27 ... 20 15 ... 13 125 ... Ill 1165 ... il*5 



146 



SPORTING GtJNS AtfD GtJNPOWDEES. 



80 TABD8 PATTERN. Tota i Out- 

1st 2nd 3rd 4th 5th 6th in 30m. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ....72... 60 ...28 ...19 16 ... 14 179... 57 

2 ... '80 ... 56 ... 23 ... 22 10... 9 181... 55 

8 ... 120 ...38 ...23 ...19 4... 4 200... 36 

4 ... 71 ... 58 ... 35 ... 14 13 ... 11 178... 58 

5 ... 30 ... 17 ... 19 ... 16 18 ... 16 82 ... 154 

6 ... 92 ... 45 ... 22 ... 20 10... 9 179... 57 

7 ... 88 ... 51 ... 26 ... 21 13 ... 10 186... 50 

8 ... 85 ... 54 ... 20 ... 18 15 ... 12 177... 59 

9 ... 63 ... 63 ... 33 ... 12 11 ... 15 ...... 171 ... 65 

10 ... 96 ... 57 ... 31 ... 21 14... 2 205... 31 



(As before.) 



Ayer... 80 ...50... 



.18 12 ... 10 174 ... 61 



20 TABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. zing. ring. circle. SOin. Velocity. Becoil. 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 
7 
8 
9 

10 

Ayer... 139 ... 44 ... 15 ... 6 4 



156 ... 43 . 
143 ...50. 
133 ... 44 . 
124 ...46 
114 ... 59 . 
158 ... 36 . 
160 ...27. 



.14... 5. 

.17... 7.... 

.15... 4.... 

.16... 8.... 

.22... 6.... 

.13... 5.... 

.11... 3.... 



, 121 ... 55 ... 20 ... 11 

. 146 ... 48 ... 12 ... 7 



140 ... 36 ... 14 ... 2 2 . 



218 . 
... 216 . 
... 196 . 
... 194 . 
... 201 . 
... 212 . 
... 201 . 
... 207 . 
... 213 . 
... 192 . 



18 
20 
40 
38 
35 
24 
35 
29 
23 
44 



(As above.) 



. 204 ... 82 



LEFT BABBEL, 86grs. powder; goz. of shot (236 pellets); gas pressure, 
1*48 tons per sq. inch. 

40 TABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th in30in. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 

.13... 16 126 ... 110 

. 12 ... 16 . 



46 ... 37 ... 23 ... 20 . 
71 ... 31 ... 30 ... 20 . 



Bound, 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 57 ... 36 ... 27 ... 16 13 ... 13 136 ... 100 



26 ... 15 ... 23 ... 14 15 ... 16 . 

55 ... 32 ... 27 ... 10 8 ... 12 . 

66 ...48 ...24 ...16 15 ... 13 . 

61 ...51 ...26... 7 10 ... 11 . 

52 ...39 ...81 ...18 16 ... 15 . 

70 ... 83 ... 29 ... 22 18 ... 10 . 

60 ...35 ...28 ...16 11 ... 14 . 

58 ...40 ...80 ...19 13 ... 9 , 



152 . 


. 84 




78 . 


. 158 




124 .. 


. 112 




154 . 


. 82 


(As above.) 


145 .. 


. 91 




140. 


. 96 




154 . 


. 82 




139 . 


. 97 




147. 


. 89 





Bound, 

1 ... 

2 ... 

3 ... 

4 ... 
6 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



30 TABDS PATTEBN. Total Out- 

lst 2nd 3rd 4th 5th 6th in 30in. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 
66 ... 51 ... 30 ... 30 12 ... 10 177 



110 ... 42 ., 

90 ...39., 
109 ... 52 ., 

82 ... 51 ., 
101 ... 48 ., 
105 ... 55 . 

97 ...50. 
104 ... 45 . 

90 ...53. 



23 ... 16 14 ... 

25 ...13 11 ... 

24 ...15 9 ... 

20 ...20 6 ... 

21 ... 17 12 ... 

24 ...13 7-... 

27 ...20 10... 

18 7 ... 

18 11 ... 



22. 

32. 



177 .. 


. 69 


191 .. 


45 


167 .. 


. 69 


200 .. 


36 


179 .. 


G3 


187 .. 


. 49 (A&sbove.) 


197.. 


. 39 


194 .. 


. 42 


189 .. 


. 47 


193 .. 


. 43 



Ayer... 95 ... 49 ... 25 ... 18 10... 7. 



, 187 ... 49 





20 TABDS PATTEBN. 




Total 


Out- 






1st 2nd 3rd 4th 5th 


6th 


in SOin. 


side 




Bounc 


. ring. ring. ring. ring. ring. 
. 170 ...33.. .14... 7 5. 


ring. 


circle. 


30in. 


Velocity. Becoil 


1 .. 


. 2 .. 


.... 224 . 


. 12 




2 .. 


. 152 ... 45 ... 10 ... 8 6 .. 


. 2 .. 


.... 215 .. 


. 21 




3 .. 


.161 ...36... 5... 4 5.. 


. 8 .. 


.... 206 . 


. 30 




4 -.. 


. 153 ... 58 ... 13 ... 6 2 .. 


. .. 


.... 230 .. 


. 6 




5 .. 


. 175 ... 24 ... 11 ... 7 8 .. 


. 4.. 


.... 217 .. 


. 19 




6 .. 


. 149 ...47 ...12... 5 4.. 


. 1 .. 


.... 213 . 


. 23 


(As above.) 


7 .. 


. 161 ... 40 ... 10 ... 6 2 .. 


. 4 .. 


.... 217 . 


. 19 




8 .. 


152 ...50... 9... 8 4 .. 


. .. 


... 219 .. 


. 17 




9 .. 


. 136 ...54 ...12... 7 6 .. 


. 2 .. 


.... 209 . 


. 27 




10 .. 


164 ...87 ...13... 6 2 .. 


. 3 .. 


.... 220 .. 


. 16 





Aver... 157 ... 42 ... 11 ... 6 4 ... 2 216 ... 20 



90-BOBE, No. 2366 ; weight, 51b. 16io:. ; barrels. SOin. 
Barometer, 29*50; Thermometer— Dry 53 3 , Wet 53\ 
BIGHT BABBEL, 32grs. powder; loz. of shot (270 pellets); gas 
8*06 tons per sq. inch. 
40 TABDS PATTEBN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 Tarda). 
Bound, ring. ring. ring. ring. ring. ring, tiro'e. SOin. Ft.sec 

1 ... 55 ... 42 ... 32 ... 23 21 ... 25 151 ... 119 116?.. 

30 ... 44 ... 23 ... 25 20 ... 20 125 ... 145 1205 .., 

43 ... 35 ... 30 ... 27 19 ... 16 140 ... 130 1176 ... 

35 ... 28 ... 27 ... 30 21 ... 22 120 ... 1*0 1176 .., 

50 ... 48 ... 30 ... 27 19 ... 17 155 ... 115 1172 ... 

52 ... 83 ... 31 ... 21 25 ... 23 137 ... 133 1154 ... 

33 ... 36 ... 36 ... 29 24 ... 18 139 ... 131 1163 ... 

41 ... 39 ... 41 ... 31 18 ... 18 152 ... 118 1181 ... 

45 ... 43 ... 25 ... 23 20 ... 15 136 ... 134 1141 ... 

57 ... 41 ... 23 ... 22 17 ... 10 148 ... 122 1172 ... 



2 
3 
4 
5 
6 
7 
8 
9 
10 

Ayer... 45 ... 39 ... 31 ... 26 20 ... 19 141 ... 129 .. 

80 TABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. 

63 ... 48 ... 86 ... 31 18 ... 13 178 ... 92 

77 ... 50 ... 34 ... 2) 24 ... 17 181 ... 89 

109 ... 61 ... 84 ... 19 7... 7 223... 47 

. 17 ... 17 146 ... 124 

208 ... 62 

14 ... 11 189 ... 81 

18 ... 10 191 ... 79 

16 ... 8 203,... 61 

20 ... 18 198T ... 72 

15 ... 16 210 ... 60 



BeooiL 
Ft.Ib. 
. 88-5 
. 24-8 
. 24*3 
. 24*8 
. 23*5 
. 24*6 
. 23-8 
. 24-7 
. 23*5 
. 24-0 



1170 ... 24*1 



Bound. 
1 
2 
8 
4 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Ayer... 



66 ...84 ...28... 

95... 57 ...SO ...26 16 ... 15 . 

83 ... £6 ... 27 ... 23 . 
78 ... 48 ... 35 ... 30 . 



Velocity. BdcoX 



(As above.) 



97 ... 54 ... 83 . 
86 ... 59 ... 81 . 
78 ... 61 ... 86 . 



,25. 



I ...53 ...32... 



16 ... 13 . 



■ 193 ... 77 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



. 6 3 . 

. 10 2 . 



20 TABDS PATTEBN. Total Out- 
let 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring, ring ring. ring, circle. SOin. Velocity. BeooiL 
146 ... 62 ... 30 ... 11 2 ... 1 249 ... 21 

2 258 ... 17 

2 287 ... 89 

3 248 ... 22 

1 245... 25 (Asabova.) 

244 ... 26 

8 254 ... 16 

2 242 ... 28 

251 ... 19 

4 240 ... 80 



170 ... 58 ... 19 
151 ... 55 ... 21 

156 ... 57 ... 22 ... 13 . 2 

165 ... 51 ... 20 ... 9 4 

12 



187 ...48. 
155 ...65. 
168 ... 52 . 
181 ... 48 . 



. 2.... 
. 11 .... 
. 7.... 
, 5.... 



158 ...60 ...21... 6 4. 



)... 8 8 ... 2 . 



. 246 ... 24 



Aver... 163 ... 55 ... 

LEFT BABBEL, S2grs. powder ; los. of shot (270 pellets) ; gas pressure, 
3*86 tons per sq. inch. 
40 TABDS PATTEBN. Total. Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

43 ... 38 ... 21 ... 25 22 ... 12 127 ... 143 

55 ... 48 ... 29 ... 22 20 ... 16 154 ... 116 

52 ... 43 ... 30 ... 26 19 ... 13 151 ... 119 

45 ... 50 ... 82 ... 21 12 ... 16 148 ... 122 

69 ... 26 ... 25 ... 17 30 ... 17 137 ... 183 

40 ... 36 ... 31 ... 26 17 ... 15 133 ... 137 

18 145 ... 125 

16 187 ... 138 

11 155 ... 115 

17 136 ... 1S4 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



61 ... 37 ... 27 ... 20 20 . 

53 ...31 ...23 ...80 22. 

58 ... 43 ... 30 ... 24 19 . 

46 ... 39 ... 28 ... 23 21 . 



(AsaboTB.) 



Ayer... 52 ... 39 ... 28 ... 23 20 ... 15 142 ... 128 



Bound. 

1 ... 

2 ... 
3 
4 
5 
6 
7 
8 
9 

10 



30 TABDS PATTEBN. Total. Out- 

Ut 2nd 3rd 4th 5th Gth in30in. side 
ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. BeooiL 



71 ... 60 . 
94 ...68. 



. 30 ... 26 23 ... 17 187 ... 

! ... 19 17 ... 11 208 ... 67 



110 ... 75 ... 24 ... 15 13 ... 9 . 

, 74 ... 45 ... 38 ... 35 14 ...12 , 

82 ... 62 ... 29 ... 25 16 ...18, 

97 ... 70 ... 23 ... 18 12 ...10, 

88 ... 62 ... 81 ... 23 18 ...14. 

66 ... 57 ... 36 ... fe6 25 ...20 . 

112 ...72 ...25 ...17 11 ... 8 . 



95 ... 59 ... 42 ... 24 22 ... 12 220 . 



.224... 46 

. 192 ... 78 

. 198 ... 72 

. 208 ... 62 

. 204 ... 66 

. 185 ... 85 

, 225 ... 45 
50 



(As above.) 



Ayer... 89 ... 63 ... SO ... 



.17 ...18 905... 65 



r 



TEIAL OF 12, 16, AND 20-BORES. 
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90 YABDS PATTEBN. • Total. Out- 
1st 2nd 3rd 4th 5th 6th in SOin. ride 
Bound, ring. ring. ring. ring, ring. ring, circle. SOin. Velocity. Recoil. 



. 196 ... 41 ... 18 ... 1 .... 
. 106 ... 68 ... 21 ... 10 ... 
. 180 ... 56 ... 16 ... 5 ... 
. 188 ...49 ...19... 7... 
. 142 ...58 ...31 ...11... 
. 198 ...46 ...12... 4... 
. 175 ...52 ...20... 8... 
. 165 ... 60 ... 17 ... 6 ... 
. 193 ... 45 ... 15 ... 3... 
. 177 ... 61 ... 18 ... 5... 



1 ... 196 ... 41 ... 18 ... 1 ... 

2 ... 166 ... 63 ... 21 ... 10 3 ... 

3 ... 180 ... 56 ... 16 ... 5 4 ... 

4 ... 188 ...49 ...19... 7 3 ... 

5 ... 142 ...58 ...31 ...U 13... 7 

6 ... 198 ...46 ...12... 4 1 ... 1 

7 
8 
9 

10 _ _ _ — — 
Aver... 178 ...52 ...19... 6 4... 2. 



5. 
4. 

2 . 

3 . 



. 250 . 
. 257 . 
. 292 . 
. 242 . 
. 260. 
.255 . 
. 248 . 
. 256 . 
.261 . 

.255. 



12 
20 
13 

8 
23 
10 
15 
19 
14 

9 

15 



(AsVloie.) 



90-BOKt, Vo. 2306; weight, 6ib. lfcoi.; barrels, 30in. 

[With Smalub Chabob of Shot.] 

BIGHT BABBEL, SOgrs. powder ; £ox. of shot (236 pellets) ; gaa pressure, 

2-14 tons per sq. inch. 

40 YARDS PATTEBN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 Tarda. )Becoil 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ftsec. FUb. 

109 ... 127 1163 ... 19-5 

140 ... 96 1149 ... 18-8 

145 ... 91 1172 ... 197 

126 ... 110 1181 ... 20-2 

140 ... 96 1158 ... 19*0 

117 ... 119 1215 ... 2V1 

185 ... 101 1190 ... 20-0 

15 148 ... 88 1141 ... 18-9 

140 ... 96 1158 ... 19*3 

144 ... 92 1167 ... 19*5 



1 . 


. 37. 


.80. 


.18. 


.24... 


... 14 . 


. 10 


2 . 


. 58. 


.43. 


.27. 


.12... 


... 18 . 


.. 15 


3 . 


. 35. 


.48. 


.33. 


.29... 


... 17 . 


.. 14 


4 . 


.. 40. 


.35. 


..30. 


..21.. 


... 17 . 


.. 13 


5 . 


.. 42. 


.40. 


.35. 


.23... 


...18 . 


.. 10 


6 . 


.. S3. 


.37. 


.20. 


..27... 


...25 . 


.. 15 


7 . 


.. 48. 


.34. 


.29. 


.24... 


...19. 


.. 13 


8 . 


.. 56. 


..41. 


.26. 


.25... 


...12 . 


.. 15 


9 . 


.. 46. 


.39. 


.31. 


.. 22 ... 


...20 . 


..17 


10 . 


.. 55. 


.43. 


.26. 


.20... 


...16. 


..11 



Aver.. 



.39 ...27... 23. 



.18. 



, 1169 ... 19-6 



2 
3 

4 
5 
6 
7 
8 
9 
10 



51 



.. 134 ... 102 . 

30 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring, ring- ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 44 ... 52 ... 30 ... 17 13 ...12 143... 93 

86 ... 49 ... 35 ... 15 11 ... 8 1S5 . 

75 ... 50 ... 32 ... 21 20 ... 12 178 . 

78 ... 61 ... 29 ... 16 13 ... 11 184 . 

66 ... 64 ... 31 ... 19 12 ... 9 180 . 

. 9 ... 11 175 . 

. 11 ... 9 186 . 

. 17 ... 10 180 . 

. 10 ... 15 105 . 



81 ...45 ...35 ...14... 
85 ...50 ...S3 ...18... 
68 ...58 ...34 ...20... 
42 ... 24 ... 28 ... 13 ... 



72 ... 41 ... 36 ... 19 13 ... 13 . 



168. 



52 
56 
, 61 
50 
56 
131 
68 



(As above.) 



70 ... 49 ... 32 ... 17 13 ... 11 168 ... 68 

20 YABDS PATTEBN. Total Out- 
1st 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 
159 ...42... 8... 2 1 ... 2 211 ... 25 

5 207 ... 29 

8 203 ... 33 

2 216 ... 20 

4 210 ... 26 

1 209... 27 (As above.) 

3 203 ... 33 

4 207 ... 29 

5 196 ... 40 

1 213 ... 23 



Aver... 

Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 146 ...40 ...14... 7 4. 



134 ...46 ...15 ...12 
145 ... 40 ... 10 ... 8 

149 ... 45 ... 17 ... 8 

150 ... 38 ... 13 ... 9 
171 ...29... 7... 2 
ISO ...43 ...23... 7 
144 ... 41 ... 12 ... 10 
112 ... 44 ... 26 ... 14 — . 9 
165 ... 32 ... 11 ... 5 8 



. 207 ... 28 



LEFT BABBEL, SOgrs. powder ; Joz. of shot (238 pellets); gas pressure, 
V 14 tons per square inch. 
40 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side. 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 



86"... 21"... 18 ... 21 17 ... 19 . 

33 ... 21 ... 24 ... 23 22 ...19 . 

67 ... 42 ... 20 ... 28 .... 
54 ...88 ...28 ...20... 
€0 ... 41 ... 26 ... 24 ..., 
50 ... 32 ... 28 ... 20 ... 

68 ... 46 ... 25 ... 21 ,.. 

SO ... 25 ... 18 ... 15 8 

43 ...35 ...20 ...27 11 

65 ...39 ...28 ...26 



1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

Aver... 61... 34 ...23 ...5. 



12 
10 
IS 
11 
9 

12 88 

20 125 

16 ... 10 158 



96. 
101. 
157 . 
185. 
151 . 
ISO . 
160. 



140 
135 
79 

. 101 
85 

.106 

, 76 
148 
111 

, 78 



(As above.) 



.15 ...IS. 



, ISO ... 106 



SO YABDS PATTEBN. Total. Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side. 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 81 ...45 ...40 ...18 13... 11 184... 52 

2 ... 96 ... 47 ... 31 ... 22 15 ... 10 196... 40 

3 ... 91 ... 51 ... 27 ... 20 18 ... 8 189 ... 47 

4 ... 87 ... 46 ... 36 ... 16 11... 7 185... 51 

5 ... 73 ...50 ...81 ...30 15... 4 184... 52 

6 ... 88 ...55 ...28 ...19 12 ... 10 190... 46 (As before.) 

7 ... 87 ...47 ...38 ...21 9... 9 193... 43 

8 ... 92 ... 52 ... 30 ... 13 11... 5 187... 49 

9 ... 95 ... 49 ... 26 ... 15 6 ... 14 185... 51 

10 ... 84 ... 42 ... 27 ... 23 20 ... 10 176... 60 

Aver... 87. ..48. ..31 ...20 12... 9 M6... 50 

20 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th £th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. "Recoil. 

1 ... 162 ... 32 ... 18 ... 6 2 ... 2 218 ... 18 

2 ... 153 ... 37 ... 23 ... 3 6 ... 3 216 ... 20 

3 ... 138 ... 55 ... 19 ... 8 8... 2 220... 16 

4 ... 153 ... 48 ... 15 ... 10 4 ... 1 226 ... 10 

5 ... 174 ... 39 ... 9 ... 2 2 ... 2 224 ... 12 

6 ... 148 ... 55 ... 17 ... 7 1... 3 227... 9 (As above.) 

7 ... 119 ... 46 ... 28 ... 12 8... 6 205... 31 

8 ... 136 ... 56 ... 20 ... 5 3... 3 217... 19 

9 ... 121 ... 45 ... 22 ... 24 11 ... 8 212... 24 

10 ... 169 ... 30 ... 17 ... 9 8... 225... 11 

Aver... 147 ... 44 ... 19 ... 9 ~5 ... "5 219 ... 17 



(" Field," May 2, 18%; Vol. 67, f>. 667.) 

TWO MORE 16-BORES have been tried in the present week. 
One (No. 2861) readies the full limit in weight, viz., 61b., and 
is the longest of the guns of that gauge yet tested; the other is 
No. 7880, which is the shortest of the 16-bores tried. Both gave 
very good results. Owing, probably, to the warmer weather, the 
short gun did not require quite to muoh powder as some of those 
which had been tried on oooler days, although ordinarily the short 
barrel requires more powder and also gives more recoil. 

16-B0BE GUN, No. 2861; weight, 61b.; barrels, Kit, 

Barometer, 29*95 ; Thermometer— Dry 63°, Wet 57°. 

BIGHT BABBEL, powder. 36grs.; shot, loz. (270 pellets); gas 
2*66 tons per sq. inch. 

40 YABDS PATTEBN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 yards). 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ftsec. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



57 ... 29 ... 25 ... 20 15 

45 ... 86 ... 24 ... 22 . 
47 ... 27 ... 25 ... 22 . 
50... 81 ...26 ...24. 
43 ... 32 ... 28 ... 21 . 
22 ... 19 ... 28 ... 90 . 



.13 . 



19 ... 15 , 
19 ... 11 , 



131 

, 127 . 

, 121 . 
131 . 

, 124 . 

. 81. 

54 ... 26 ... 27 ... 19 19 ... 13 126 . 

43 ... 86 ... 26 ... 28 20 ... 18 133 . 

51 ... 29 ... 24 ... 23 16 ... 11 127 . 

41 ... 35 ... 20 ... 18 11 ... 17 114 . 



.17 . 
.18 . 
.14 . 



,14 . 
17. 
.15 . 



139 1149 

143 1205 .., 

149 1141 ., 

139 1195 .., 

146 1167 . 

, 186 1154 . 

, 144 1181 .. 

, 137 1163 .. 

143 1154 .. 

156 1186 .. 



Recoil. 

PUb. 
. 25-0 
. 26*9 

26*5 
. 26-9 
. 25*9 
. 25*5 
. 26*3 
. 26-0 

257 



Aver... 45 30 



17 14 



122 148 



1169 93-1 



30 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 

1 ... 72 ... 45 ... 36 ... 26 16 ... 10 179 ... 91 

2 ... 26 ... 32 ... 28 ... 21 14 ... 15 107 ... 163 

3 ... 64 ... 56 ... 34 ... SO 12 ... 16 184 ... 86 

4 ... 52 ... 55 ... 45 ... 27 25 ... 18 179... 91 

5 ... 70 ... 48 ... 31 ... 35 18 ... 13 184... 86 

6 ... 63 ... 52 ... 38 ... 29 20 ... 17 182 ... 83 (As above.) 

7 ... 58 ... 54 ... 41 ... S3 17 ... 15 186... 84 

8 ... 67 ... 38 ... 34 ... 20 19 ... 19 159 ... Ill 

9 ... 66 ... 58 ... 83 ... 24 22 ... 11 181 ... 89 

10 ... 54 ... 47 ... 41 ... 32 18 ... 14 174 ... 96 

Aver... 59 .„ 48 ...86 ...28 5 ...15 171 ... » 



*2 
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SPOBTING GUNS AND GUNPOWDERS. 



Bound, ring. ring. ring, rii 
1 ... 138 ... 60 ... 31 ... II 



20 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 

ring. ring, circle. SOin. Velocity. Recoil. 

..8 ... 4 247 ... 23 

6 214 ... 26 

3 240 ... 30 

5 242 ... 28 

11 232 ... 38 

2 240 ... SO (Asb.foio.) 

3 253 ... 17 

8 245 ... 25 

9 238 ... 32 

4 245 ... 25 



2' 


.. 183. 


.52. 


.40. 


. 19 ... 


... 4 


8 . 


.. 130. 


.65. 


..31. 


.14... 


... 8 


4 . 


.. 122 


.73. 


.35. 


.12... 


... 7 


5 . 


.. 101 . 


.59. 


.42. 


. 31 ... 


...19 


6 


.. 127. 


.68. 


.29. 


. 16 ... 


... 6 


7 . 


..131. 


.74. 


.84. 


. 14 ... 


... 8 


8 


.. 128. 


.61. 


.36. 


.20... 


...10 


9 


.. 119 . 


.63. 


.33. 


.23... 


...15 


10 


.. 140. 


.58. 


.30. 


. 17 ... 


... 6 



km... 127 ...68 ...34 ...18 9... 5. 



LEFT 



. 242 ... 28 



Bound, 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



BABBEL, powder 36grs. ; shot lot. (270 pellets) ; gas pressure, 
2*66 tons per sq. inch. 
40 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooU. 

40 ... 40 ... 31 ... 26 21 ... 25 137 ... 133 

37 ... 38 ... 31 ... 20 17 ... 14 126 . 

17 14 ... 15 104 . 

11 ... 11 143 . 

15 127 . 



30... 85... 

51 ... 37 ... 80 ... 25 .... 

38 ...33 ...29 ...27.... 



.16 . 



45 ... 39 ... 21 ... 24 14 ... 12 132 . 



48 ...32 ...26 ...23.... 
48 ... 41 ... 33 ... 25 .... 
55 ... 36 ... 28 ... 20 .... 
33 ... 88 ... 21 ... 29 .... 



19 ... 17 129 

15 ... 13 142 . 

18 ... 16 189 , 

16 ...21 121 . 



. 144 
, 166 
.127 
. 143 
,138 
.141 
, 128 
. 131 
. 149 



(As above.) 



Aver... 42 ... 37 ... 27 ... 24 16 ... 16 ... 



180 ... 140 



30 YABDS PATTERN. Total. Out- 

1st 2nd 3rd 4*h 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 



1 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



37 ... 24 16 ... 11 . 

.34 ...22 19 ... 15 

. 38 ... 20 14 ... 10 

.88 ...SO 11 ... 13 



76 ... 54 

84 ...48 
80 ... 57 

85 ...53 
56 ... 42 ... 44 ... 19 
62 ...50, 
81 ... 56 . 
58 ... 55 ... 88 ... 20 ... 
77 ...54 ...40 ...31... 
72 ...52 ...35 ...25... 



.38 ...25. 
.35 ...22., 



.22 ... 18 . 
.22 ... 20 , 
. 18 ... 14 . 
.25 ... 19 . 
. 17 ... 11 . 
. 15 ... 12 , 



191 . 
188 . 
195 . 

201 . 
161 . 

170 . 
194. 

171 . 

202 . 
184. 



79 
82 
75 

. 69 
109 

, 100 
76 
99 
68 
86 



(As above.) 



73 ... 52 ... 87 ... 24 18 ... 14 186 ... 84 

20 YABDS PATTEBN. Total Out- 

let 2nd 8rd 4th 5th 6th in SOin. side, 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil-. 



141 ... 68 ... 34 ... 13 12 ... 6 251 . 

188 ... 59 ... 31 ... 18 10 ... 8 246 . 

182 ... 65 ... 83 ... 16 9 ... 10 246 . 

140 ... 68 ... 29 ... 13 7 ... 5 250 . 



J ...82 ...20 12... 3. 



. 50 ... 35 ... 12 . 



19 
24 
24 
20 
17 



. 5 ... 1 . 

. 12 ... 12 . 

. 9... 4. 

8 6 

135 ... 57 ... 88 ... 19 .' 11 .'..' 5 '. 



127 ... 49 ... 88 ... 26 .... 
142 ... 62 ... SO ... 17 .... 
147... 54 ...84 ...14... 



. 247... 23 (As above) 



Aver... 140 ... 58 ... 82 ... 17 9 ... 

16-BOBEGITN, No. 2861; 

[With Sxallxb 

BIGHT BABBEL, powder. Sign.; 

1*25 tons 

40 YABDS PATTEBN. 

1st 2nd 8rd 4th 5th 

Bound, ring. ring. ring. ring. ring. 



. 251 . 
. 249. 
. 243. 

, 247 . 



19 
21 

27 

23 



.16. 
.21. 



41 ...SO ...22 
20... 21... 21 
43 ... 28 ... 18 ... 18 
37 ...88 ...25 ...20 
21 ... 19 ... 18 ... 11 
47 ...26 ...21 ...16 
35 ... 28 ... 24 ... 22 
22 ...20 ...18 
45 ...25 ...22 



.15 .. 

.17 



19 
21 
16 
20.. 

14 17 .. 

19 20 



39 ...27 ...24 ...24 18 .., 



weight, 01b.; barrels, 89in. 

Csiaan of Shot.] 

shot, go*. (286 pellets) ; gas pressure, 

per sq. inch. 

Total Out- Velocity 

6th in SOin. side (10 yards). Becoil. 

ring, circle. SOin. Ft.sec. Ft.lb. 

. 14 109 ... 127 1145 ... 228 

18 83 ... 153 1141 ... 22-4 

129 1172 ... 22-8 

121 1220 ... 23*0 

167 1154 ... 22*5 

126 1172 ... 227 

182 1167 ... 22 8 

162 1145 ... 22*1 

125 1200 ... 28*2 

122 1167 ... 22*6 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Aver... 85 ... 25 ... 32 ... 18 18 „. 16 ...... 100 ... 186 1168 .„ 227 



. 14 107 

. 15 115 

.20 69 

. 18 110 

. 17 104 

. IS 74 

14 Ill 

. 16 114 



30 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 80in. Velocity. Beaofl. 

1 ... 60 ... 44 ... SO ... 21 15 ... 10 155 ... 81 

2 ... 54 ...39 ...37 ...28 18 ... 12 158... 78 

8 ... 23 ... 25 ... 28 ... 26 16 ... 17 102 ... 134 

4 ... 64 ...41 ...31 ...20 14... 9 156... 80 

5 ... 57 ... 83 ... 22 ... 26 21 ... 16 138... 98 

6 ... 65 ... 48 ... 35 ... 22 17 ... 12 170 ... 66 (As before.) 

7 ... 62 ... 50 ... 31 ... 23 19 ... 17 166 ... 70 

8 ... 58 ...37 ...81 ...33 13 ... 14 159... 77 

9 ... 44 ... 40 ... 34 ... 27 24 ... 16 145... 91 

10 ... 62 ... 48 ... 89 ... 19 12... 5 163... 68 

Aver... 55 ... 41 ... 32 ... 24 17 ... 13 152... 84 

20 YARDS PATTERN. Total Out- 

lst 2nd 3rd 4th 5th 6th in SOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 

1 ... 106 ... 50 ... ST... 1? 8. ..11 208... 28 

2 ... 120 ... 56 ... 25 ... 12 5 ... 3 213 ... 23 

3 ... 103 ... 63 ... 27 ... 14 9... 6 207... 29 

4 ... 109 ...57 ...29 ...19 11... 5 214... 22 

5 ... 81 ... 52 ... 39 ... 17 19 ... 9 189 ... 47 

6 ... 114 ... 61 ... 22 ... 15 7 ... 6 212 ... 24 (As above.) 

7 ... 116 ...53 ...24 ...11 13... 4 209... 27 

8 ... 103 ... 52 ... 31 ... 18 10... 8 204... 32 

9 ... 110 ... 50 ... 36 ... 11 14 ... 3 207 ...- 29 

10 ... 104 ... 58 ... 33 ... 16 9 ... 6 211 ... 25 

Aver... 106 ... 56 ... 30 ... 15 10 ... 6 207 ..."~29 



LEFT BARREL, powder, S4grs. ; shot, gos. (236 pellets) ; gas ] 
1*25 tons per sq. inch. 

40 YARDS PATTERN. Total Out- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 40... 38 ...29 ...23 lflT.. 10 13) ... 106 

2 ... 27 ...24 ...22 ...29 16 ... 17 102 ... 134 

3 ... 50 ... 33 ... 25 ... 20 17 ... 21 128 ... 108 

4 ... 13 ... 21 ... 16 ... 20 13 ...13 70 ... 166 

5 ... 41 ...35 ...30 ...26 13 ... 10 132 ... 104 

6 ... 47 ... 29 ... 15 ... 25 11 ... 18 116 ... 120 (As above.) 

7 ... 42 ... 37 ... 24 ... 21 16 ... 14 124 ... 112 

8 ... 29 ...25 ...22 ...24 20 ... 20 100 ... 136 

9 ... 51... 32 ...27 ...22 14 ... 11 132 ... 104 

10 ... 45 ... 36 ... 23 ... 20 11 ... 15 124 ... 112 

Aver... 39 ... 31 ... 23 ... 23 15 ... 15 116 ... 120 

30 YARDS PATTERN. Total &&. 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 69 ...47 ...32 ...19 12 ... IT 167... 69 

2 ... 45 ... 37 ... 29 ... 31 20 ... 13 142 ... 94 

3 ... 62 ... 22 ... 36 ... 29 18 ... 23 149... 87 

4 ... 68 ... 44 ... 27 ... 23 13... 9 162... 74 

5 ... 43 ... SO ... 31 ... 26 16 ... 16 130 ... 108 

6 ... 72 ... 40 ... 29 ... 25 16 ... 17 166 ... 79 (A* above.) 

7 ... 6) ... 45 ... 33 ... 22 15 ... 10 163... 73 

8 ... 74 ... 43 ... 34 ... 24 17 ... 14 175 ... 61 

9 ... 70 ... 41 ... 35 ... 20 14 ... 12 171 ... 65 

10 ... 66 ... 48 ... 83 ... 23 19 ... 11 165... 71 

Aver... 63 ... 40 ... 31 ... 24 16 ... 14 158 ... 15 

20 YABDS PATTEBN. To tal Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound. ling. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 

1 ... 126 ... 59 ... 21 ... 18 2... 2 224... 12 

2 ... 130 ... 63 ... 17 ... 10 4... 5 220... 16 

3 ... 130 ... 56 ... 16 ... 13 8 ... 1 215 ... 21 

4 ... 103 ... 52 ... 40 ... 18 3 ... 5 218 ... 18 

5 ...121 ...63 ...17 ...15 6... 4 216... 20 

6 ... 119 ... 65 ... 22 ... 12 10 ... 5 218 ... 18 (As above.) 

7 ...133 ...58 ...19 ...11 5... 2 221... 15 

8 ... 115 ... 54 ... 34 ... 20 3 ... 3 228 ... 13 

9 ... 124 ... 61 ... 20 ... 12 7... 6 217... 19 

10 ... 135 ... 62 ... 11 ... 9 3 ... 1 217 ... 19 

Aver... 124 ... 59 ... 22 „. 14 7 .,. 7 .„.., 2J9 ... 1? 



TEIAL OP 12, 16, AND 20-BORES. 
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18-BOBE GOT, Ho. 7880; weight, 51b. 19oa.; barreli, 96in. 

Barometer, 29-90 j Thermometer— Dry 61° ; Wet 56°. 

BIGHT BABBEL, powder, SSgre. . shot* lox. (270 pellet*) ; gaa 
2*61 tons per aq. inch. 
40 YABDS PATTKBN. Total Oat- Telocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 yards) 



Bound, ring. ring. ring. ring. ring. ring, circle. SOw. 



1 ... 25 ...30 ...30.. .18.. 

2 ... 40 ...81 ...27 ...24., 

3 ... 44 ...27 ...96 ...28., 

4 ... 35 ...38 ...25 ...25., 

5 ... 96 ...26 ...33 ...27., 

6 ... 42 ...25 ...20 ...18.. 

7 ... 89 ...34 ...30 ...21.. 

8 ... 38 ...25 ...18 ...25.. 



9 
10 



41 ...30 ...25 ...20 19 ...10 



16 ... 20 103 ... 167 1181 

18 ... 13 122 ... 143 1163 ... 

17 ... 15 120 ... 150 1154 ... 

15 ... 10 ...... 118 ... 152 1172 ... 

15 ... 14 112 ... 158 1905 ... 

112 ... 158 1141 .., 

124 ... 146 1172 . 

106 ... 164 1172 .. 

116 ... 154 . 1145 . 



FUb. 
29-0 
27-1 
26*9 
28-7 



, 26-1 

. 27-7 

. 29-0 

. 26-5 

28 ... 27 ... 20 ... 22 13 ... 24 97 ... 173 1167 ... 28'3 



. 16 ... 18 
. 18 ... 16 
. 16 ... 19 



Aver... 36 ... 29 ... 26 . 



. 16 ... 16 113 ... 157 1167 ... 27* 



30 TABD6 PATTEBN. 



Total Oat- 



Bound. 

1 ... 

2 ... 

3 ... 

4 ~ 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



1st 2nd 3rd 4th 5th 6th in30in.aide 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoii. 

6?... 99 ... 28 ... 96 15 ... 16 145 ... 125 

45 ... 39 ... 28 ... 23 24 ... 16 135 ... 135 

68 ... 38 ... 27 ...23 19 ... 13 156 ... 114 

56 ... 42 ... 40 ... 21 16 ... 15 159 ... HI 

62 ... 84 ... 32 ... 20 21 ... 21 148 ... 122 

65 ... 39 ... 96 ... 22 20 ... 14 152 ... 118 (Af above.) 

51 ... 48 ... 35 ... 27 18 ... 11 161 ... 109 

54 ... 46 ... 94 ... 94 21 ... 18 148 ... 122 

60 ... 37 ... 33 ... 21 17 ... 12 151 ... 119 

58 ... 41 ... 30 ... 25 90 ... 15 154 ... 116 



. 89 ... 30 ... 93 . 



. 90 ...15 150 ... 190 



90 TABD8 PATTEBN. Total Out- 
let 2nd 3rd 4th 5th 6th in SOin. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Telocity. Beooil. 
*— "" — — « 237 33 

923 ... 47 



1 ...183 ...53 ...35 ...16 11 . 

2 ... 131 ... 58 ... 96 ... 14 6 . 

3 ... 99 ...68 ...41 ...18 10 . 

4 ...136 ...63 ...94 ...17 9 . 

5 ... 182 ... 51 ... 82 ... 22 8 . 

6 ... 125 ... 65 ... 80 ... 16 7 . 

7 ...135 ...62 ...25 ...15 8. 

8 ... 188 ... 55 ... 22 ... 13 11 ... 3 . 

9 ... 97 ... 53 ... 34 ... 26 15 ... 10 . 



10 ...131 ...53 ...29 ...17 ...... 10... 7. 

Aver... 196 ... 58 ... 30 ... 17 ~9 ... *7 . 



. 240 ... 30 

. 237 ... 33 

. 236 ... 34 

. 237 ... 33 

. 228 ... 42 

. 210 ... 60 

. 235 ... 35 

. 281 ... 39 



(A* above.) 



LEFT BABBEL, powder, 85m. ; ahot, loi . (270 pelleta) ; gaa pressure, 
2*61 tons per aq. inch. 
40 YABDB PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. aide 
Bound, zing. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoii. 

1 ... 49 ...41 ...27 ...20 15 ...12 137 ... 133 

2 „. 59 ...88 ...29 ...19 ...... 18 ...21 . 

3 _ 20 ... 26 ... 24 ... 21 16 ... 17 , 

4 ... 43 ... 46 ... 34 ... 16 14 ... 17 . 

5 ... S3 ...21 ...25 ...14 13 ...13. 

6 ... 47 ...45 ...33 ...18 11 ...10. 

7 ~ 50 ... 85 ... 82 ... 20 15 ...18, 

8 ... 54 ... 88 ... 28 ... 19 17 ... 11 

9 ... 27 ... 24 ... 19 ... 25 . 13 ... 15 . 

10 ... 56 ... 88 ... 30 ...2 1 16 ... 14 140 ... 130 



. 139 . 


. 131 


...... 91 . 


..179 


...... 139 . 


.. 131 


...... 93 . 


.177 


143 . 


..127 


...... 137 .. 


. 183 


139 . 


. 131 


95 . 


.175 



(Aa above.) 



Avar... 44 ... 34 ... 28 ... 19 . 



.15 ...15 125 ...145 



30 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. aide 
Bound, ring. ling. ring. ring. ring. ring, circle. SOin. Velocity. Beoofl. 
1 ... 80... 61. .784. ..17 16 ...16 192... 78 



7 
8 
9 
10 



68 ... 50 ... 82 ... 90 15 ... 19 ...... 170 . 

76 ... 45 ... 88 ... 93 21 ... 11 _... 182 . 

71 ... 62 ... 85 ... 19 ...... 17 ... 20 ^.... 187 . 

79 ..'. 56 ... 88 ... 21 ...... 13 ... 10 189 . 

64 ... 48 ... 40 ... 29 18 ... 12 ...... 181 . 

82 ... 68 ... 82 ... 19 13 ... 9 ...... 191 . 

72 ... 55 ... 86 ... 25 19 ... 12 188 . 

78 ... 84 ... 85 ... 20 14 ... 13 167 . 

66 ... SI ... 87 ... 22 16 ... 11 ...... 176 . 



, 100 



81 
89 
79 
82 

106 
, 94 



(Aa above. 



20 TABD8 PATTEBN. Total Out- 
1st 2nd 3rd 4th 5th 6th in SOin. aide. 
Bound, ring*, ring. ring. ring. ring. ring, circle. SOin. Velocity. BeooiL 
1 ... 160 ...55... 21... 8 2... 8 244... 96 



2 . 


.. 147 . 


.61. 


.19.. 


.10 6... 


4. 


237 ... 


33 




S . 


.. 143 . 


..54. 


.22.. 


. 8 7 ... 


2 . 


227 ... 


48 




4 . 


..162. 


..57. 


.16.. 


• 6 3 ... 


0. 


241 ... 


29 




5 


.. 151. 


..59. 


..18 


. 8 4 .. 


2. 


236 ... 


84 




6 


.. 143. 


..66. 


..20. 


. 11 8 .. 


2 . 


240 ... 


80 


(Aa before.) 


7 . 


..160. 


.51. 


.19.. 


. 7 3... 


3. 


237 ... 


33 




8 


.. 141 . 


..63. 


..20. 


. 9 5 .. 


1 . 


236 ... 


84 




9 . 


.. 159. 


..62. 


.15. 


. 6 4 .. 


3 . 


242 ... 


28 




10 . 


.. 152. 


..43. 


.28. 


. 12 7 ... 


4. 


235 ... 


35 





Aver... 152 ... 57 ... 90 ... 8 5 ... 9 . 



937... 82 



Arer... 74... 58 ... 85 ... 21 16 ... 18 . 



.182... 88 



16-BOBE GUN, No. 7880; weight, 51b. 19oi.; barrels, 96ia. 

[With Smalleb 'Chulob or Shot.] 

BIGHT BABBEL, powder. S4*rs. ; shot, got. (236 pelleta); gaa pressure, 

1*25 tona per aq. inch. 

40 YABD3 PATTEBN. Total Out- Telocity 

let 2nd 3rd 4th 5th 6th in SOin. aide (10 jarde). Beooil. 

BouncLring. ring. ring. ring. ring. ring, circle. SOin. Ft.sec FUb. 

1 ... 27 ... 90 ... 29 ... 23 12 ... 18 99 ... 137 1181 ... 24*4 

42 ... 25 ... 35 ... 21 21 ... 18 113 ... 123 1163 ... 25-0 

27 ... 20 ... 23 ... 27 17 ... 19 97 ... 139 1158 ... 28*0 

45 ... SO ... 26 ... 21 20 ... 15 122 ... 114 1136 ... 22*6 



26 ... 23 ... 20 ... 2i 15 . 

38 ...24 ...29 ...12 10 . 

40 ... 27 ... 24 ... 23 18 . 

42 ...SO.. .23. ..26 17 . 

89 ... 27 ... 27 ... 25 20. 



10 ... 47 ... 28 ... 25 ... 20 16 , 



Aver... 



20 93 ... 143 1215 ... 25*1 

16 103 ... 133 ...... 1154 ... 23*3 

, 13 114 ... 122 1176 ... 94-1 

15 196 ... 110 ...... 1154 ... 23*5 

17 118 ... 118 ...... 1167 ... 23*4 

14 190 ... 116 1148 ... 93-0 

37... 25 ... 26 ... 22 17 ... 16 UO ... 125 1165 ... 237 

80 YABDB PATTEBN. Total Out- 

let 2nd 3rd 4*h 5th 6th in SOin. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Telocity. Beooil. 

1 ... 67 ...48 ...80 ...22 16 ... 10 167... 69 

2 ... 58 ... 50 ... 28 ... 28 15 ... 11 157... 79 

3 ... 65 ...43 ...24 ...21 18 ... 14 153... 83 

4 ... 56 ... 52 ... 29 ... 25 13 ... 11 ...... 162 ... 74 

5 ... 50 ... 33 ... 81 ... 27 17 ... 16 141 ... 95 

6 ... 58 ... 47 ... 33 ... 23 16 ... 13 161 ... 75 (Aa above.) 

7 ... 64 ... 45 ... 98 ... 91 14 ... 15 158 ... 78 

8 ... 52 ... 51 ... 30 ... 98 19 ... 12 ...... 161 ... 75 

9 ... 55 ... 36 ... 96 ... 96 ...... 15 ... 19 . 143 ... 93 

10 ... 50 ... 42 ... 34 ... 84 17 ... 16 ...... 150—86 

Aver... 57 ...45 ...29.. .24 16 ... 14 155... 81 

£0 TABDS PATTEBN. Total Out- 
let 2nd 3rd 4th 5th 6th in SOin. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Telocity. Becoii. 

1 ... 103 ... 56 ... 35 ... 16 5 ... 4 ...... 210 ... 96 

... 101 ... 62 ... 38 ... 12 10 ... 6 ...... 218 ... 28 

... 96 ... 55 ... 36 ... 24 8 ... 4 ...... 211 ... 95 

. 52 ... 35 ... 9 7 ... 2 910 ... 96 

. 64 ... 33 ... 16 11 ... 5 ...... 907 ... 29 

. 65 ... 32 ... 14 18 ... 4 904 ... 82 (Aa above.) 



2 
3 

4 
5 
6 
7 
8 
9 
10 



...114 
... 94 
... 93 
... 110 
... 75 



... 31 ... 7 6 ... 3 . 



61 ... 53 ... 25 . 
97 ...58 ...87 ...17., 
108 ...57 ...31 ...13. 



... 10 ... U . 
... 9 ... 7 . 
... 6... 2. 



908... 


80 


914... 


22 


204... 


82 


909... 


27 



Aver... 99. 



i ... 86 ... 15 . 



... 5 208 ... 28 



LEFT BABBEL, powder, 34gre. ; ahot, foa. (286 pelleta); gaa preasura, 
1*25 tons per aq. inoh. 
40 YABD8 PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSO.n. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Telocity. Beoofl. 

1 ... 35 ... 30 ... 34 ... 22 21 ... 9 121 ... 115 

96 ... 36 ... 27 ... 23 14 ... 12 ...... 112 ... 124 

48 ... 30 ... 84 ... 96 . 10 ... 15 ...... 138 ... 98 

88 ... 96 ... 94 ... 96 ...... 11 ... 19 ...... 114 ... 192 

52 ... 33 ... 28 ... 21 16 ... 13 134 ... 109 

45 ...89 ...31 ...95 ...... 14 ...11 . 

55 ... 85 ... 85 ... 18 12 ... 16 . 



2 
3 
4 
5 
6 
7 
8 
9 
10 



51 ...87 ...27 ...24 15 ... 10 . 



. 140 ... 96 
. 138 ... 103 
. 189 ... 97 



(Aa above.) 



48 ... 81 ... 96 ... 28 18 ... 12 198 ... 108 

59 ... 84 ... 80 ... 90 16 ... 14 142 ... 94 



Aver... 45 ... 83 ... 29 ... 23 . 



.14. ..12 180 ..,106 



150 



SPOBTING GUNS AND GUNPOWDEBS. 



80 YABDB PATTERN. Total Out- 

let tad 3rd 4th 5th 0th in30in. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. Recoil. 

1 ... 88 ... 51 ... 29 ... 20 12... 9 188... 54 

2 ... 59 ... 45 ... 27 ... 22 21 ... 15 163... 83 

3 ... 66 ... 34 ... 35 ... 27 20 ...13 162... 74 

4 ... 75 ... 48 ... 31 ... 25 12... 8 179... 57 

5 ... 56 ... 44 ... 30 ... 33 23 ... 16 163... 73 

6 ... 69 ... 49 ... 39 ... 21 15 ... 11 178... 58 (As before.) 

7 ... 80 ... 51 ... 31 ... 17 11... 7 179... 57 

8 ... 75 ... 52 ... 28 ... 19 12 ... 10 ...„. 174 ... 62 

9 ... 62 ...42 ...42 ...23 14 ... 11 169... 67 

10 ... 84 ...50 ...33 ...18 16... 9 185... 51 

Aver... H ...47 ... 82 ... 22 16 ... U 172 ... 64 

20 YARDS PATTERN. Total Out- 

lit 2nd 8rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. Recoil. 

1 ... 114 ...50 ...20 ...19 3... 2 208... 33 

2 ... 183 ... 60 ... 15 ... 12 4... 1 220... 16 

3 .... 148 ... 42 ... 12 ... 6 3... 2 208... 28 

4 ... 145 ... 45 ... 17 ... 8 6... 8 215... 21 

5 ... 139 ... 61 ... 12 ... 7 8 ... 1 219 ... 17 

6 ... 150 ... 56 ... 15 ... 4 2... 225... 11 (Asabove.) 

7 ... 112 ... 63 ... SO ... 9 5... 3 214... 22 

8 ... 122 ... 47 ... 28 ... 10 4... 2 207... 29 

9 ... 141 ... 50 ... IS ... 8 7... 1 212... 24 

10 ... 137 ... 58 ... 18 ... 11 6 ... 4 218 ... 18 

Aver... 134 ... 53 ... 18 ... 7 7... 2 214... 22 



(" Field," May 9, 1806 ; Vol. 87, p. 696.) 

THE TRIALS OF THE PRESENT WEEK commenced with 
a 20-bxe gun (No. 9064) which presented a most remarkab'o 
series of close patterns. Both barrels are choked, and the lelt barrel 
a little more so than the right; but, as a rule, the first barrel with 
th : s gnn gives closer patterns than the second barrel of its prede- 
cessors. The second gnn tried this week was also a 20-bore (No. 
2579), giving high patterns, though it was not so closely choked as its 
predecessor. It *as two inohes shorter in the barrels than No. 9064, 
but exactly the same weight ; and, as usually is the case with shorter 
barrels, it gave rather higher recoil. 

2O-B0RE, No. 9084; weight. 51b. 7Jox.; barrels, Sttn. 
Barometer, 29*80; Thermometer— Wet, 55°; Dry, 55°. 

BIGHT BABBEL.— Powder, 32gn. ; shot, loz. (270 pellets) ; gas pressure, 
3*11 tons per sq. Inch. 

40 YARDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in 30m. side (10 yards). 

Bound, ring. ring. ring. ring. ring. ring, circle. 30m. Ft.see. 

1 ... 54 ... 45 ... 36 ... 26 18 ... 15 160 ... 110 1136.. 

2 ... 65 ... 41 ... 35 ... 23 ...... 15 ... 13 164 

3 ... 34 ...33 ...24 ...16 28 ...27 107 

4 ... 68 ...44 ...83 ...22 20 ... 14 167 

5 ... 40 ... 87 ... 38 ... 24 16 ... 24 139 

6 ... 26 ... 29 ... 26 ... 29 14 ... 12 110 

7 ... 58 ... 42 ... 81 ... 22 19 ... 16 153 

55 ... 46 ... 36 ... 21 17 ... 14 158 

40 ... 40 ... 40 ... 25 26 ... 7 145 

61 ... 48 ... 37 ... 23 15 ... 11 169 



8 
9 
10 



106 1167 ... 

163 1151 .., 

103 1176 .., 

131 1172 .., 

160 1132 .. 

117 1181 .., 

112 1172 ... 

125 1167 ... 

101 1153 .., 



Recoil. 
FUb. 
24*7 
27«0 
25'8 
27*1 
26*7 
25-0 
27*3 
26*5 
26*6 
26*0 



Aver... 50 ... 41 ... 83 ... 23 19 ... 15 147 ... 123 1161 ... 26*3 

30 YARDS PATTEBN. ToW ^ 

1st 2nd 3rd 4th 5th 6th inSOin. aide 
ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. BeooiU 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

£ver... 102 ... 62 ... 83 ... 91 . 



94 ...55 ...80 ...22 11 

100 ... 71 ... 31 ... 24 6 . 

112 ... 56 ... 29 ... 19 15 . 

109 ...63 ...S3 ...15 14 . 

92 ...66 ...37 ...20. 12 . 

112 ...58 ...23 ...18 16 . 

107 ...65 ...80 ...21 10 . 

95 ...78 ...38 ...19 IS . 

103 ...49 ...41 ...24 14. 

99 ...68 ...86 ...26 11 . 



11 .. 


.... 201 .. 


. 69 


6 .. 


.... 226 .. 


. 44 


10 .. 


.... 216 .. 


. 54 


8 .. 


.... 220 .. 


50 


6 .. 


.... 215 .. 


. 55 


8 .. 


.... 211 .. 


. 59 


9 .. 


.... 223 .. 


. 47 


U .. 


.... 225 .. 


. 45 


6.. 


.... 217 .. 


. 53 


5„ 


.... 229 .. 


. 41 



(As above.) 



20 YABDS PATTERN. Total Oufc- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
Bounds ring. ring. ring. ring. ring. ring, circle. SOio. Velocity. Beeofl. 

1 ... 186 ... 48 ... 12... * 2... 1 250... 20 

2 ... 181 ... 60 ... 10 ... 5 4 ... 2 256 ... 14 

8 ... 139 ... 70 ... 24 ... 8 2... 3 241... 29 

4 ... 174 ... 64 ... 13 ... 6 4 ... 257 ... 13 

5 ... 187 ... 51 ... 11 ... 4 1 ... 2 253 ... 17 

6 ... 175 ... 62 ... 12 ... 7 2... 3 256... 14 (As before.) 

7 ... 151 ... 67 ... 24 ... 4 7 ... 2 246 ... 24 

8 ... 182 ... 58 ... 10 ... 6 3... 1 250... 20 

9 ... 211 ... 53 ... 2 ... 3 2 ... 254 ... 16 

10 ... 177 ... 55 ... 13 ... 7 5... 3 252... 18 

Aver... 176 ... 57 ... 13 ... ~5 1 ... ~2 251 ... 18 



LEFT BARBEL.— Powder, 82grs. ; shot, los. (270 pellets); gas pressure. 
3*11 tons per sq. inch. 

40 YABDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. Recoil. 
1 ... 64 ...54 ...S3 ...28 15 ... 14 179... 91 

66 ... 57 ... 39 ... 24 20 ... 11 186 ... 84 

42 ... 48 ... 40 ... 22 18 ... 16 152 ... 118 

57 ... 53 ... 39 ... 23 20 ... 13 175 ... 95 

29 ... 28 ... 35 ... 13 18 ... 17 105 ... 165 

55 ... 45 ... 38 ... 27 16 ... 11 165 ... 105 (As above.) 

69 ... 49 ... 34 ... 29 17 ... 9 181 ... 89 

61 ... 60 ... 86 ... 23 15 ... 10 180 ... 90 

41 ... 41 ... 31 ... 29 22 ... 12 142 ... 128 

70 ... 55 ... 34 ... 25 16 ... 10 184 ... 86 



2 
3 
4 
5 
6 
7 
8 
9 
10 



Aver... 55 ... 49 ... 36 ... 25 . 



. 18 ... 12 165 ... 105 



30 YABDB PATTERN. 



1st 2nd 3rd 4th 
ring. ring. ring. ring. 



Total Out- 



34. 



8 218... 58 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



Aver... 106 ... 66 ... 33 ... 24 12 ... 8 



118 ...65 
89 ...72 ...40 
97... 68... 38 

103 ... 66 ... 35 

120 ...64 
99 ...56 ...37 

103 ... 74 ... S3 

123 ... 62 ... 89 



.20. 

.28 13 

.30 13 

. 15 10 

.17. 
.30. 
.22. 
.18. 



116 ... 67 ... 84 ... 21 11 ... 8 

86 ... 66 ... 38 ... 86 14 ...12 



5th 6th inSOin. side 
ring. ring, circle. SOin. Velocity. BecoO, 

. 11 ... 5 240 ... 30 

7 229 ... 41 

10 233 ... 37 

8 219 ... 51 

.12 ... 5 235 ... 35 

. 14 ... 15 222 ... 48 (As above.) 

.. 15 ... 9 237 ... S3 

. 9 ... 6 242 ... 28 

32 
44 



20 YABDS PATTERN. 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 
5 
6 
7 
8 
9 

10 



1st 
ring. 
200 
209... 
191 
195 .. 
129.. 
195.. 
220.. 
188.., 
208... 
199... 



2nd 
ring. 
.40. 
.40.. 

43., 
.46.. 
,49.. 

50.. 
,28.. 
,47.. 

41.. 

44. 



! ... 33 
Total Out- 



3rd 4th 5th 6th inSOin. side 

ring. ring. ring. ring, circle. SOin. Velocity. BecoiL 

.. 14 ... 3 4 ... 1 257 ... 13 

. 11 ... 4 ...... 1 ... 1 264 ... 6 

,.14 ...11 2 ... 259 ... 11 

,. 12 ... 5 1 ... 3 258 ... 12 

.29 ...22 20 ...11 229... 41 

2 ... 1 261 ... 9 

2 ... 264 ... 6 

4 ... 2 250 ... 11 

1 ... 1 263 .„ 7 

3 ... 2 268 ... 7 



.. 13 ... 13 
..10... 6 
..16... 8 
. 12 ... 2 

.15... 5 



(As above.) 



Aver... 193 ... 43 ... 15 . 



4 ... 2 , 



12 



30-BORE, No. 9084; weight, 51b. 7Joi.; barrth, 28in. 

[With Smaller Chaeoe or Shot.] 

BIGHT BABREL.-Powder, SQgrs. ; shot, 2ox. (236 pellets) ; gas 

2 22 tons per sq. inch. 

40 YABDS PATTEBN. Total Out- Velocity 

l»t ted 3rd 4th 5th 6th inSOin. side (10 yards). 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin- Ft.8ec. 



1 
2 
S 
4 
5 
6 
7 
8 
9 
10 



40 ... 28 ... 21 ... 14 ... 
85 ... 81 ... 27 ... 22 . 
46 ...45 ...29 ...20. 



Id ... 2D 103 ... 133 1136 

17 ... 14 115 ... 121 1195 . 

18 ... 15 140 ... 96 1172 . 

53 ... 24 ... 27 ... 23 18 ... 11 127 ... 109 1167 . 

48 ... 45 ... 28 ... 21 20 ... 16 142 ... 94 1149 . 

50 ... 39 ... 30 ... 20 18 ... 18 139 ... 97 1181 . 

29 ... 43 ... 23 ... 22 17 ... 22 117 ... 119 1154 .. 

51 ... 40 ... 26 ... 17 14 ... IS 134 ... 102 1172 . 

55 ... 44 ... 25 ... 19 19 ... 11 143 ... 93 1163 . 

49 ... 38 ... 28 ... 24 21 ... 15 ...... 139... 97 ...... 1145. 



BeootL 

FUb. 

.20*5 

. 23*0 

. 21*0 

. 21*0 

.21*4 

.22*6 

.21-3 

.. 21-8 

21-2 

20-7 



Aver... 46 ... 89 ... 26 ... 29 ..... 18 ... 15 ...... 130 ... 106 ...... 1163 ... 21*4 



WttAL OF 12, 16 AND 20-BOBES. 



151 



dO TABD8 PATTERN. Total Qnt- 

lst 2nd Srd 4th - 5th 6th in SOin. side 
Bound, liny. ring, ring. ring. ring. ring, circle. SOin. Velocity. Reaoil. 

1 ... 74 ... 37 ... 40 ... 20 13 ... 9 171... 65 

2 ... 80 ... 55 ... 31 ... 13 15 ... 10 181 ... 53 

3 ... 108 ... 57 ... 24 ... 12 16 ... 2 195... 41 

4 ... 76 ... 48 ... 35 ... 17 14 ... 7 176 ... 60 

5 ... 70 ... 50 ... 26 ... 24 13 ... 12 170 ... 66 

6 ... 73 ... 53 ... 33 ... 21 18 ... 13 180 ... 56 (As before.) 

7 ... 74 ... 60 ... 35 ... 16 9 ... 10 183 ... 50 

8 ... 83 ... 55 ... 27 ... 25 11 ... 11 190 ... 45 

9 ... 77 ...46 ... 34 ... 16 19 ... 13 173 ... 63 

10 ... 85 ... 60 ... 23 ,.. 20 14 ... 8 ....„ 193 ... 43 

Ayjt .. 79... 52 ... 31 ... 19 14 ... 9 181 ... 55 

20 YARDS PATTERN. To tal Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 133 ...73... 8... 4 4\.. (T. 221... 15 

2 ... 156 ... 49 ... 10 ... 3 2... 2 217... 19 

3 ... 115 ... 62 ... 8 ... 6 1 ... 191 ... 45 

4 ... 151 ... 51 ... 9... 5 3... 1 216... 20 

5 ... 192 ... 25 ... 3 ... 3 ... 223 ... 13 

6 ... 161 ... 46 ... 7... 4 2... 2 218... 18 (As before.) 

7 ... 162 .. 87 ... 16 ... 1 3... 3 216... 20 

8 ... 149 ... 56 ... 11 ... 6 4... 1 222... 14 

9 ... 153 ... 41 ... 10 ... 4 ... 2 213 ... 23 

10 ... 155 ... 52 ... 8 ... 5 „.... 3 ... 2 220 ... 16 

Arer... 154... 49 ... 9... 4 2... 1 216... 20 

LEFT BARREL— Powder. 36grB.; shot, |oz. (236 pellets) ; gas pressure, 
2-22 tons per sq. inch. 

40 YARDS PATTERN. Tota i ut- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 53 ... 48 ... 32 ... 20 16 ... 10 156... 80 

2 ... 38 ... 42 ... 27 ... 16 11 ... 8 123 ... 113 

3 ... 47 ... 50 ... 34 ... 21 17 ... 12 152 ... 84 

4 ... 44 ... 42 ... SO ... 23 19... 8 139... 97 

5 ... 28 ... 20 ... 12 ... 10 14 ... 17 70 ... 166 

6 ... 50 ... 45 ... S3 ... 20 15 ... 10 148 ... 88 (As store.) 

7 ... 53...47...S6...19 18 ... 13 154... 82 

8 ... 42 ...51 ...37 ...19 ...... 16 ... 9 149... 87 

9 ... 31 ... 33 ... 36 ... 21 17 ...16 121 ... 115 

10 ... 58 ...46 ...84 ...17 14 ... 11 155... 81 

ATer... *45 ...42 ...il... 19 16... l7 li7... 97 

80 YARDS PATTERN. Tota l Out- 

1st 2nd Srd 4th 5th 6th in .SOin. side 
Round, ring. ring. ring. rin*. ring, ring, cir^e. SOin. Velooity. ReooiL 

1 ... 82 ...54 ...30 ...16 14 ...If...... 182 ... 54 

2 ... 86 ... 58 ... 33 ... 20 12... 9 197... 39 

3 ... 72 ...42 ...43 ...25 14 ... 18 182... 54 

4 ... 83 ... 64 ... 29 ... 17 10 ... 10 193... 43 

5 ... 65 ... 48 ... 33 ... 20 13... 7 166... 70 

6 ... 88 ...55 ...32 ...19 11... 6 194... 42 (As above.) 

7 ... 84 ...48 ...34 ...27 13 ... 11 191... 45 

8 ... 90 ... 64 ... 81 ... 15 12... 8 200... 36 

9 ... 82 ...61 ...32 ...33 10... 6. 208... 28 

10 ... 81 ... 55 ... 35 ... 20 16 ... 10 191 ... 45 

Aver... 81...55...33 ... 21 J... 12 ... 10 ...;.. 190 ... 46 

20 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th Cth in 30m. aide 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 168 ... 83 ... 16 ... 7 2 ... 8 224 ... 12 

2 ... 172 ...40 ...10... 5 3... 227... 9 

3 ... 177 ... 37 ... 7 ... 4 ... 1 225 ... 11 

4 ... 170 ... 45 ... 11 ... 3 2... 2 229... 7 

5 ... 173 ... 41 ... 7 ... 4 4 ... 1 225 ... 11 

6 ... 176 ... S6 ... 8... 3 3... 1 223... 13 (As shore.) 

7 ... 1M ... 43 ... 19 ... 2 2... 223... 8 

8 ... 168 ...41 ...12... 5 3... 1 226... 10 

9 ... 183 ... 39 ... 5 ... 2 1 ... 229 ... 7 

10 ... 173 ... 87 ... 9 ... 6 ...... 5 ... 2 ...... 225 ... U 

ATer... 172 ... 89 ... 10 ... *4 1 ... T 225 ... 11 



20-B0RE, No. 2679; weight, 61b.71ox.; barrel*, a8in. 
. Barometer, 29*41 ; Thermometer— Dry, 61°; Wet, 54°. 
RIGHT BARREL, powder, 32grs. ; shot, loz. (270 pellets) ; gas 
3*18 tons per sq. inch. 
40 YARDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in 30m. side (10 yards). Recoil. 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Ftsec. PUb. 

18... 20 119 ... 151 1172... 28*3 

14 119 ... 151 1154 ... 27*8 

18 122 ... 148 1149 ... 27*2 

12 123 ... 147 1167 ... 23*3 

18 102 ... 168 1186 ... 28*9 

16 127 ... 143 1158 ... 27*5 

11 124 ... 146 1181 ... 29-0 

15 106 ... 164 1163 ... 23*6 

18 128 ... 142 1154 ... 27*7 

11 ... 16 99 ... 171 1181 ... 23*8 



1 . 


. 33. 


.34. 


.27. 


.25... 


...18 


2 . 


. 40. 


.32. 


.28. 


.19... 


...16 


3 . 


. 33. 


.29. 


.38. 


.. 17 ... 


...19 


4 . 


. 43. 


.31. 


.29. 


.20... 


...15 


5 . 


. 35. 


.33. 


.15. 


. 17 ... 


...16 


6 . 


. 41. 


.34. 


.30. 


.22... 


... 21 


7 . 


. 35. 


.86. 


.33. 


. 23 ... 


...16 


8 . 


. 36. 


.28. 


.24. 


.18... 


...17 


9 . 


. 89. 


.34. 


.31. 


.24... 


...20 


10 . 


. 23. 


.24. 


.26. 


. 21 ... 


...11 



Ayer... 37. 



1166 ... 28*2 



. 28 ... 20 17 ... 16 117 ... 153 . 

SO YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in30in. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velooity. ReooiL 

1 ... 80 ... 66 ... 29 ... 28 22... 9 208... €7 

75 ... 62 ... 39 ... 24 20 ... 14 200 . 

82 ... 54 ... 30 ... 19 18 ... 10 185 . 

61 ... 21 ... 23 ... 25 IS ... 18 130 . 

84 ... 60 ... 28 ... 21 16 ... 11 193 . 

86 ... 58 ... 32 ... 23 15 ... 15 199 . 

102 ... 55 ... 88 ... 15 17 ... 12 210 . 

63 ... 65 ... 38 ... 26 18 ... 13 192 . 

91 ... 56 ... 34 ... 22 14 ... 8 205 . 

58 ... 33 ... 88 ... 26 18 ... 15 150 . 



2 

3 
4 
5 
6 
7 
8 
9 
10 



70 
85 

140 

. 77 

71 

60 

78 



(As above.) 



. 120 



Aver... 78 ... 53 ... 32 ... 23 17 ... 12 186 ... 84 

20 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in801n. fide 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. RecotL 



86 ... 52 ... 29 ... 20 .... 
135 ... 66 ... 21 ... 10 .... 



, 14 ... 11 . 
6 ... 4 . 



187 . 



83 



3 


... 84. 


.51. 


.42. 


.20... 


...24 . 


. 10 ... 


... 197 .. 


. 73 




4 


... 122. 


.49. 


.28. 


. 16 ... 


... 12 . 


. 7 ... 


... 215 .. 


. 55 




5 


... 88. 


.58. 


.39. 


. 12 ... 


... 13 . 


. 9 ... 


... 197 .. 


. 73 




6 


... 125. 


.56. 


.26. 


. 14 ... 


... 10 . 


. 11 ... 


... 221 .. 


. 49 


(As above.) 


7 


...139. 


.64. 


.19. 


. 7... 


... 9 . 


. 3 ... 


... 229 .. 


. 41 




8 


... 108 . 


.52. 


..24. 


. 18 ... 


... 13 . 


..12.. 


... 202 .. 


. 68 




9 


... Ill . 


.47. 


.28. 


. 12 ... 


... 14 . 


. 8 ... 


... 198 .. 


. 72 




10 


... 141 . 


.62. 


.16. 


. 9... 


... 7 . 


. 5 .. 


... 228 .. 


. 43 





Ayer... 114 ... 56 ... 27 ... 14 . 



.12 ... 8 . 



211 



59 



LEFT 



Round. 

1 ... 

2 ... 
s .;. 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Ayer... 



BARREL, powder, 32grs.; shot, loz. (270 lellets); gas pressure, 
3*18 tons per sq. inch. 
40 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th iiSOin. side 
ring. ring. ring, rinvf. ring. ricg. circle. SOin. Velocity. Recoil. 

46 ... 35 ... 26 ... 21 19 ... 20 131 ... 139 

40 ... 29 ... 27 ... 18 22 ... 19 114 ... 156 

38 ... 38 ... 35 ... 22 16 ... 11 133 ... 137 

9 85 ... 185 

17 123 ... 144 

15 ... 19 ... 15 11... 6 65 ... 203 

36 ... 32 ... 22 17 ... 15 128 ... 142 

. 27 ... 31 ... 17 26 ... 23 110 ... 160 

, 18 ... 12 ... 16 10 ... 11 60 ... 210 

16 129 ... 141 



32 ... 14 ... 20 ... 19 7 . 

47 ... 33 ... 25 ... 21 23 . 

16. 
T8. 



(As atorc.) 



14. 

44 ...32. 



.25 18. 

...25 ...20 17 ...15 . 



, 106 ... 162 



Round. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 .. 

8 .. 

9 .. 
10 .. 

Ayer.. 



30 

1st 

ring. 
. 95. 
. 84. 
. 110 . 
. 69., 
, 91., 
, 83., 
.103., 



YARDS PATTERN. Total Out- Velocity. Recoil. 

2nd 3rd 4th 5th 6th in30in. side 
rirg. ring. ring. ring, rinjr. circle. SOin. ' 



...34 ...22 17 

..55 ...43 ...19 15 

58 ... 31 ... 18 14 



40 ...26 



. 47 ... 36 ... 29 . 
.64 ..39 ...28. 
. 59 ... 80 ... 21 . 
. 66 ... 82 ... 26 . 
. 60 ... 34 ... 21 . 
...21 ...20. 
62 ... 85 ... 19 . 



13 214 . 

17 201 . 

U 217 . 

18 181 . 

8 222 . 

12 193 . 

9 237 . 

18 ... 14 203 . 

13 ... 16 107 . 

19 ... 8 201 . 



.16. 
.14. 
.17. 
.12 . 



51 
67 
53 
89 
48 
77 
43 

e7 

163 



(As above) 



> ... 56 ... 84 ... 22 15 ...13 . 



. 197 ... 73 



152 



SPOBTINO GUNS AND GUNPOWDERS. 



20 TABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th indOin. side 
Bound, ring. ring, ring. ring, ring. ring, circle. SOin. Velocity. Becofl. 



1 ... 85 .. 4S ... 84 ... 19 17 

2 ... 153 ... 45 ... 83 ... 14 11 

S ...187 ...62 ...27 

161 ... 55 



. 148 ... 50 
158... 41.. .82 
, 175 ... 47 
. 144 ... 56 



9 . 

16 ... 10 . 5 . 

25 ... 9 . 

15 8 . 

IS ... 10 2 . 

29... 9. 7 . 



4 
5 
6 
7 
8 
9 
10 

Aver... 148 ...51 ...26 ...12 8... 5, 



, 157 ...44 ...31 ...18 ...... 11 . 

, 168 ... 50 ... 18 ... U 9 . 



M) ... 


... 186 .. 


84 




6 ... 


... 244 .. 


. 26 




7... 


... 232 .. 


38 




8 ... 


... 242 .. 


. 28 




5... 


... 241 .. 


. 29 




4... 


... 240 .. 


. 90 


(As before.) 


1 ... 


... 215 .. 


. 25 




7... 


... 238 .. 


. 32 




5 ... 


... 250 .. 


. 20 




6 ... 


... 247 .. 


. 23 





, 237 ... 33 



20-BORB, If o. 8679 ; weight, 51b. 7Joi. ; barrel* 96ir 

[With Smalls* Charge of Shot.] 

BIGHT BARREL, powder Sign. ; shot Joz. (236 pellets) ; gas pressure, 

2*27 tons per sq. inch. 

40 TABDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (lOyards). BeeoiL 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ft.sec Ftlb. 

1 r ST... 19. ..19... 18 13 ... 9 93 ... 143 1163 ... 83"8 



2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



Bound. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



83 ...27 ...25 ...25. 
40 ... 24 ... 21 ... 19 . 
88 ... 29 ... 23 ... 26 . 
88 ... 82 ... 26 ... 23 . 
90 ...14 ...14 ...19. 
26 ... 16 ... 32 ... 11 . 
83 ... 30 ... 28 ... 24 . 
80 ... 18 ... 20 ... 15 . 
18 ... 20 ... 24 ... 16 . 



. 18 ... 17 . 

. 17 ... 12 . 

. 22 ... 11 . 

. 16 ... 13 . 



.29 , 
.15 



.15. 
.14 . 



... 17 ... 17 . 
... 20 ... 15 , 
... 14 ... 16 . 



, 110 . 
. 104. 
. 115 . 
.114. 
, 67 . 
. 85 . 
.115, 
. 83. 
. 78. 



81.. 

80 
1st 
ring. 

52. 

66. 

42. 

88. 

58. 

85. 

60. 

59 

54 

20 



, 126 1154 ... 227 

. 132 1186 ... 247 

. 121 1172 ... 23*9 

122 ...... 1158 ... 23*0 

169 1149 ... 22*5 

, 151 1167 ... 237 

, 121 . 1145 ... 22*1 

. 153 1163 ... 23*5 

. 158 1176 ... 24*0 

,. 23 ... 23 ... 20 18 ... 14 97 ... 139 1163 ... W* 

TABDS PATTERN. Total Out- 

2nd 3rd 4th 5th 6th in SOin. side 

ring. ring. ring. ring. ring, circle. SOin. Velocity. BeeoiL 

.. 83 ... 82 ... 24 19 ... 14 141 ... 95 

17 162 ... 74 

20 183 ... 103 

15 125 ... Ill 

19 152 ... 84 

18 128 ... 113 

14 156 ... 80 

18 150 ... 86 



...45 ...29 ...22 23 

... 84 ... 80 ... 27 17 

... 27 ... 35 ... 25 15 

... 40 ... 31 ... 23 20 

... 33 ... 25 ... 30 18 

... 42 ... 28 ... 26 24 

... 31 ... 82 ... 28 15 

... 86 ... 84 
...18 ...19 



(As above.) 



....21 ...15 149 . 

16 16 ... 16 73 . 



, 87 
. 163 



Aver... 48 ... 84 ... 29 ... 25 19 ... 17 136 100 

20 TABDS PATTERN. Total Out- 
let 2nd 3rd 4th £th 6th in30in. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 



1 ... 58 ...72 ...28 ...20 14 . 

2 ... 101 ...53 ...22 ...16 9 . 

8 ... 77 ...55 ...28 ...27 17 . 

4 ... 92 ... 57 ... 25 ... 22 10 . 

5 ... 82 ... 48 ... 20 ... 29 15 . 

6 ... 107 ... 46 ... 18 ... 11 11 . 

7 ... 94 ... 55 ... 23 ... 21 9 . 

8 
9 

10 _ _ 

Aver... 91 ... 54 ... 22 ... 19 11, 



95 ...44 ...21 .20.... 

, 114 ...50... 14... 7.... 

87 ...58 ...24 ...22.... 



10 . 
5. 

12 . 
10. 

.16 . 

13 . 
. 3 . 

16 w. 11 . 
. 8 ... 8 . 
. 6 ... 5 . 



178 . 

192 . 
, 187 . 
, 196 . 
.179 . 
, 182 . 
, 193 . 

180 . 
. 185 . 

191 . 



53 
41 

49 
40 
57 
54 
41 
56 
51 
45 



(As above.) 



183 ... 50 



LEFT 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



BABBEL, powder, Slgrs. ; shot, Jo*. (286 pellets) ; gas pressure, 
2*27 t ow per so. inch. 
40 TABDS PATTERN. Total Out- 

1st 2nd 8rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BeeoiL 

44 ... 32 ... 24 ... 22 17... 11 122 ... 114 

19 ... 17 ... 24 ... 15 23 ... 14 75 . 

38 ... 33 ... 25 ... 26 15 ... 12 122 . 

20 ... 18 118 . 

18 ... 15 128 . 

11 ... 11 87 . 

12 ... 16 80 . 

19 ... 16 126 . 



35 ... 37 ... 23 ... 23 
45 ... 34 ... 25 ... 24 
20 ... 29 ... 13 ... 25 
34 ...17 ...16 
41 ... 3tJ ... 27 



13. 



72 
42 ... 37 ... 21 ... 21 14 ... 10 121 . 



17... 18 ...18 ...19 16... 17 . 



>... 22... 21 16... 14 . 



. 161 
. 114 
. 118 
. 108 
. 149 
. 156 
. 110 
. 164 
115 

105 ... 131 



(As above.) 



80 YABDS PATTERN. Total Out- 

1st 2nd 8rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. Suin. Velocity. Recoil. 

1 ... 23 ...if... 2f...l2 7... 17 95... 141 

2 ... 55 ... 47 ... 31 ... 25 17 ... 16 158 ... 78 

8 ... 80 ... 22 ... 25 ... 17 20 ... 23 94 ... 142 

4 ... 59 ...45 ...37 ...26 16 ... 18 167... 69 

5 ... 43 ... 86 ... 84 ... 31 15... 90 144... 92 

6 ... 49 ... 43 ... 81 ... 25 IS... 15 153... 83 (As before.) 

7 ... 58 ... 42 ... 30 ... 23 16... U 158... 78 

8 ... 46 ...45 ...83 ...96 19... 13 149... 87 

9 ... 87 ...28 ...28 ...28 17... 14 116 ... 120 

10 ... 51 ...44 ...88 ...29 22 ... 16 157... 79 

Aver... 46 ...88 ...31. ..24 17... 16 139... 97 

20 TABDS PATTEBN. Total Ont- 

lst 2nd 3rd 4th 5th 6th in80Jn. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 96 ... 54 ... 34 ... 11 12... % 195... 41 

2 ... 110 ... 56 ... 33 ... 14 10 ... 8 213 ... 23 

3 ... 98 ... 60 ... 31 ... 16 8 ... 6 205 ... 31 

4 ... 106 ... 56 ... 34 ... 12 11... 4 210... 26 

5 ... 117 ... 51 ... 32 ... 15 7 ... 8 215 ... 21 

6 ... 99 ... 66 ... 30 ... 13 9 ... 5 208 ... 28 (As above.) 

7 ... 97 ... 70 ... 85 ... 10 12... 1 212... 24 

8 ... 108 ... 53 ... 30 ... 16 5... 4 207... 29 

9 ... 105 ...54 ...29 ...14 7... 9 202... 34 

10 ... 113 ... 58 ... 34 ... 12 8 ... 6 211 ... 25 

Aver... 105 ...57 ... 82 ... 18 1 ... 7 207 ... 29 



(" Field," May 16, 1896; Vol. 87, p. 758.) 

90-B0RB, Bo. 1405; weight, 51b. lta.; barrels, 28iu. 

Barometer, 29*82 ; Thermometer— Dry, 48°; wet, 44°. 

BIGHT BABBEL.— Powder, 84grs. i shot, los. (270 pellets) ; gas pressure, 

8*00 tons per so. inch. 

40 TABDS PATTEBN. Total. Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 yards). Beooil 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ft.sec Ftlb. 

1 ... 47 ... 80 ... 27 ... 28 15 ... 11 127 ... 143 1163 ... 27«1 

2 ... 42 ... 28 ... 83 ... 16 19 ... 16 119 ... 151 1176 ... 2T0 

3 ... 39 ... 35 ... 30 ... 18 14 ... 10 122 ... 148 1136 ... 25'5 

4 ... 46 ... 83 ... 25 ... 22 16 ... 12 126 ... 144 1220 ... 29*7 

5 ... 45 ... 27 ... 28 ... 20 17 ... IS 120 ... 150 1186 ... 26'1 

6 ... 83 ... 36 ... 26 ... 16 9 ... 11 Ill ... 159 1158 ... 27'2 

7 ... 88 ... 31 ... 23 ... 25 17 ... 17 112 ... 158 1163 ... 27'5 

8 ... 46 ... 33 ... 25 ... 21 14 ... 10 125 ... 145 1181 ... »h 

9 ... 86 ... 32 ... 31 ... 19 12 ... 13 ...... 118 ... 152 1154 ... 26«8 

10 ... 43 ... 29 ... 28 ... 28 18 ... 14 123 ... 147 1149 ... 26*3 

Aver... 41 ... 81 ... 28 ... 20 15 ... 13 120 ... 150 1163 ... 27*1 

30 TABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 60 ... 89 . 



.84. 
.82. 



44 ...45 
75 ... 41 
64 ...43 

72 ... 39 ... 35 
56 ... 40 ... 86 
22 ...27 ...21 

73 ...45 
66 ...39 

54 ... 85 ... 38 ... 24 . 
70 ...86 ...82 ...28. 



31. 

23. 

82. 

26. 

84., 
S3 ...25. 
34 ...80. 



. 31 ... 24 145 

... 20 ... 16 181 

... 18 ... 14 162 

...20 ...21 178 

... 22 ... 18 160 

..25 ...15 104 

... 21 ... 16 176 

... 19 ... 19 171 

...21 ...21 
... 22 ... 18 



125 
. 89 
. 103 
. 92 
.110 
, 166 
. 94 
. 99 



(As above.) 



S...28 22 ...18. 



. 151 ... 119 
. 166 ... 104 

, 159 ... Ill 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



20 TABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
ring, ring, ring. ring. ring. ring, circle. 80in. Velocity. BeeoiL 



129 ... 42 ... 38 ... 14 ... 
97 ...58 ...86 ...25. 
107 ...62 ...35 ...17. 



.18. 
.29. 



114 ... 64 ... 31 . 
97 ...53 ...88, 
120 ... 55 ... 32 ... 17 ..., 
112 ...67 ...28 ...15.... 
117 ... 56 ... 30 ... 14 ... 



. 15 ... 12 . 
, IS ... 9 . 
. 16 ... 8 . 
. 10 ... 5 . 
. 16 ... 6 . 



.216 . 
.221 . 

.227. 
217 . 



. 11 ... 10 224 

. 5 ... 5 222 ... 48 

. 9 ... 4 217 ... 53 



47 
54 
49 
43 
53 
46 (As above.) 



93 ... 64 ... 41 ... 20 15 ... 11 218 ... 52 

105 ... 69 ... 34 ... 18 10... 7 226... 44 



Aver... 109 ... 59 ... 34 ... 19 12 ... 8 . 



, 221 



TRIAL OF 12, 16, AND 20-BORES. 



153 



LEFT BABBEL.— Powder, 34grs. ; shot, loz. (270 pellets) ; gas pressure, 
3*00 tons per sq. inch. 
40 YABD8 PATTEBN. Total Oat- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, rinj. ring. ring. ring. ring. ring, circle. 30in. Velocity. B9coil. 



1 

2 .. 

8 .. 

4 .. 

5 .. 

6 .. 

7 .. 

8 .. 

9 .. 
10 .. 

Aver. 



89 ... 85 . 

86 ... 16 . 
41 ...30. 
82 ... 29 . 
26 ...31. 
86 ... 17 . 
10 ... 18 . 
40 ... 31 . 



26. 



25 
23 
S3 

23 ...22 
,13 ...19 
27 ...23 



24 18 ... 15 . 

15 15 ... 14 , 

20 17 ... 18 . 



21 

23 



26 ... 31 ... 21 ... 21 . 
38 ... 29 ... 22 ... 18 . 



13 . 
15 . 

14 . 
17 . 

15 . 
7 . 

16 . 



.11 . 
.17. 
.16 . 
13 . 
.15 . 
.19 . 
.12 , 



, 124 . 
. 95 . 
. 116 . 
. 107 . 
. 113 . 
. 98 . 
. 60 . 
. 121 . 
. 93 . 
.107 . 



146 
175 
151 
163 
157 
172 
210 
149 
171 
. 163 



(As before.) 



\ ... 27 ... 24 ... 21 15 ...15 . 



, 104 ... 166 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



80 YABD8 PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring-, ring, circle. SOin. Velocity. Beooil. 

60 ... 45 ... 41 ... 16 15 ... 15 162 ... 108 

34 ... 27 ... 30 ... 33 21 ... 21 124 ... 146 

55 ... 45 ... 38 ... 24 16 ... 17 162 ... 108 

49 ... 37 ... 33 ... 23 20 ... 23 147 ... 123 

65 ... 42 ... 30 ... 23 18 ... 17 160 ... 110 

57 ... 40 ... 31 ... 23 23 ... 20 154 ... 116 (As above.) 

51 ... 36 ... 43 ... 31 15 ... 14 161 ... 109 

62 ... 44 ... 39 ... 21 18 ... 12 166 ... 101 

54 ... 41 ... 85 ... 29 22 ... 18 159 ... Ill 



46 ... 47 ... 28 ... 29 27 ... 16 1:0 ... 120 



Aver... 53 ... 40 ... 35 ... 26 19 ... 17 . 



154 ... 115 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



20 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. SCin. Velocity. Recoil. 

101 ...48 ...42 ...24 15... 5 215... 55 

115 ...58 ... S3 ... 18 13 ... 4 218 . 

108 ... 63 ... 41 ... 12 11 ... 2 224 . 

95 ... 57 ... 43 ... 22 14 ... 8 217 . 

117 ... 56 ... 24 ... 16 12 ... 6 218 . 

106 ... 64 ... 39 ... 15 10 ... 4 228 . 

90 ... 46 ... 41 ... 41 21 ... 13 218 . 

110 ... 51 ... 36 ... 20 14 ... 9 220 . 

91 ... 49 ... 42 ... 22 12 ... 7 204 . 

102 ... 60 ... 35 ... 19 16 ... 5 216 . 



58 
46 
53 
57 
46 



(As above.) 



50 
66 
54 



Arer... 103 ... 55 ... 87 ... 21 14 ... 6 217 ... 53 



90-BOBB, No. 1406; weight, 61b. ISox. ; barrels, 281*. 

[With Sxallxb Chabob or Shot.] 

BIGHT BABBEL.— Powder, SSgrs.; shot, goz. (236 pellets) ; gas pressure, 

2*12 tons per sq. inch. 

40 YABDS PATTEBN. Total Out- 

Lit 2nd 3rd 4th 5th 6th inSOin. side Velocity. Beooil. 



Bound, ring. ring. ring. ring. ring. ring. 
1 ... 24 ... 17 ... 19 ... 15 12 ... 18 



circle. 30in. Ft.sec Pt.lb. 
75 ... 161 ... 1154 21-6 



2 ... 36 

3 ... 29. 



.26 ...24 ...18 17 , 

. 31 ... 24 ... 22 21 



.14 . 
.16. 



84 ... 22 ... 20 ... 8 13 ... 19 . 



10 ... 24 ... 20 ... 19 15 , 

80 ... 27 ... 25 ... 22 21 . 



.18. 
.17. 



4 
5 
6 

7 ... 16 ... 18 ... 17 ... 14 10 ... 10 . 

8 ... 25 ...81 ...20 ...26 16 ... 20 . 

9 ... 82 ... 28 ... 24 ... 24 20. 

10 ... 20 ... 16 ... 10 ... 13 9 . 

Arer... 



.16 . 
. 5 . 



104. 

, 106. 

, 84 . 

73 . 

101 . 
, C5 . 

102 . 
108 . 

59 . 



. 132 . 
. 130 . 
.152. 

163 . 
, 132 . 
. 171 . 

134 . 
. 128 . 
, 177. 



, 1172 224 

, 1181 23-0 

, 1149 20-7 

1167 22 5 

1132 21-1 

. 1176 22-3 

1167 22-8 

. 1142 20'6 

1172 22-9 



30 
1st 
ring. 
25. 
42. 
41. 
51. 
42. 
51. 
50. 
46. 
54. 
83. 



. 24 ... 20 ... 18 15 ... 15 88 ... 148 ... 1161 22*0 

YABDS PATTEBN. Total Out- 

2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring, circle. SOin. Velocity. BecoiL 

. 22 ... 33 ... 27 21 ... 18 107 ... 129 

. 34 ... 29 ... 4 19 ... 11 129 ... 107 

.. 20 ... 16 141 ... 95 

..19 ... 8 155 ... 81 

.. £0 ... 12 123 ... 108 

.. 17 ... 10 153 ... 84 (As abore.) 

.. 19 ... 17 146 ... 90 

.. 20 ... 14 137 ... 99 

... 16 ... 13 159 ... 77 

,.. 18 ... 15 121 ... 115 



Bound. 
1 
2 
8 

4 
5 
6 
7 
8 
9 
10 _ 

Arer... 44 ... 37 ... 80 ... 86 19 ... 14 , 



. 37 ... 81 ... 29 
. 48 ... 30 ... 26 
. 26 ... 35 ... 25 
. 45 ... 83 ... 23 
. 38 ... 80 ... 28 
. 39 ... 31 ... 21 
.. 46 ... 32 ... 27 
. 82 ... 20 ... 81 



137 ... 98 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



1st 

ring. 

114. 
98 
72. 

118. 

110 



103 



20 YABDS PATTEBN. Total Out- 

2nd 3rd 4th 5th 6th inSOin. side, 
.ring. ring. ring. ring. ring. circle. SOin. Velocity. EecoiL 
..48 ...25 ...11 12 ...5 198... 33 

.53 ...28 ...15 10... 4 194... 42 

.. 51 ... 21 ... 14 8. ..11 161... 75 

..46 ...27 ...10 5... 5 201... 35 

..39 ...26 ...12 10... 2 187... 49 

..57 ...29 ...20 9... 6 194... 42 

.. 60 ... 33 ... 14 7... 4 202... 34 

.. 50 ... 21 ... 11 11... 3 184... 52 

.. 47 ... 19 ... 22 8... 10 156... 80 

..44 ...23 ...16 11... 6 189... 47 



(As before.) 



Aver... 97 ... 49 ... 25 ... 14 . 



9 ... 6 . 



187 . 



49 



LEFT BABBEL.— Powder, 33grs.; shot, go*. (236 pellet*) ; gas pressure, 
2*12 tons per sq. inch. 
40 YABDS PATTEBN. Total. Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BecoiL 



35 ...32 ...25 ...19 18 ...12 . 

32 ... 26 ... 18 ... 13 20 ...17 . 

40 ... 31 ... 22 ... 14 12 ...12 . 



Ill ... 125 
89 ... 147 
107 ... 129 



34 ... 38 ... 17 ... 12 16 ... 17 96 ... 140 



SO... 29 ...21 ...18 13 . 

36 ... 36 ... 22 ... 16 19 . 

34 ... 28 ... 27 ... IS 16 . 



8 ... 38 ... 30 ... 18 ... 14 14 ... 14 . 

9 ... 32 ... 31 ... 28 ... 18 15 ... 12 . 

10 ... 

Aver... 85 ... 31 ... 22 ... 15 16 ... 15 . 



. 34 ... 24 ... 16 . 



. 25 98 ... 138 

. 16 110 ... 126 

. 11 102 ... 134 

. 100 ... 136 
. 109 ... 127 



(As abore.) 



. 18 ... 15 113 ... 123 



103 ... 132 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 .., 



30 YABDS PATTEBN. Total Out- 

1st ted 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beooil. 

54 ...26... 86 ...21 19 ... 17 138... 98 

62 ... 43 ... 81 ... 25 ...... 11 ... 9 161 ... 75 

...12 ...13 123 ... 113 

... 17 ... 11 147 ... 89 

... 15 ... 11 158 ... 78 

... 19 ... 15 140 ... 96 (As above. 

... 20 ... 12 136 ... 100 

... 18 ... 10 157 ... 79 

... 12 ... 14 140 ... 96 

... 17 ... 13 154 ... 82 



42 ...30 ...29. 
59 ... 85 ... 27 . 
68 ... 87 ... 24 . 
55 ... 33 ... 28 . 
52 ...35 ...29 ...20. 
58 ...37 ...35 ...27. 
51 ...33 ...25 ...28. 
66 ... 40 ... 27 ... 21 . 



.29. 
.24. 



Aver... 57 ... 35 ... 29 ... 21 16 ... 13 . 



145 ... 91 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



20 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beooil. 

M m °° 18 8... 5 207... 29 

8 196 ... 

7 192 ... 

4 209 ... 

2 197 ... 39 

6 203 ... 33 

79 ... 47 ... 38 ... 15 20 ... 13 179 ... 57 

122 ... 47 ... 25 ... 12 7... 2 208. 

88 ... 33 ... 36 ... 24 13 ... 5 183 . 

93 ... 54 ... 32 ... 16 11 ... 4 198 . 



92 ...59 

109 ... 48 ... 24 ... 15 5 

101 ... 32 ... 35 ... 24 12 

99 ...56 ...31 
120 ... 37 ... 27 
104 ...51 ...30 



.20 6. 

. 13 4 . 

. 18 8 . 



40 
44 

27 



30 
53 



(As above.) 



Aver... 101 ... 47 ... 32 ... 17 9 ... 5 197 ... 39 



16-BORE, Ho. 9089; weight, 51b. lloz.; barrels, 30in, 
Thermometer— Dry, 64° ; wet, 64°. Barometer, 30-00. 
BIGHT BABBEL.— Powder, SSgrs. ; shot, los. (270 pellets) ; gas 
2*69 tons per sq. inch. 
40 YABDS PATTEBN. Total Out- Velocity. 

1st 2nd 3rd 4th 5th 6th inSOin. side (10yds.) 
ring. ring, circle. SOin. Ft.sec. 

. 19 ... 16 163 ... 107 1176 .. 

. 20 ... 18 169 ... 101 1154 .. 

. 21 ... 19 125 

. 18 ... 11 170 

.26 ... 18 141 



Bound, ring. ring. ring, ring 

1 ... 63 ... 88 ... 36 ... 26 

2 ... 66 ... 42 ... 32 ... 29 
8 ... 40 ...40 ...30 ...15 

4 ... 65 ...44 ...S3 ...28 

5 ... 53 ... 26 ... 88 ... 24 

6 ... 59 ...49 ...32 ...27 23 

7 ... 22 ... 23 ... 21 ... 30 12 

8 ... 48 ... 47 ... 37 ... 24 18 

9 ... S3 ... 33 ... 33 ... 23 21 

10 ... 62 ...45. -35 ...25 22 



Aver... 51. 



BecoiL 
FUb. 
.26-3 
. 25-0 
.25-7 
.27-8 
.27-4 
. 25*5 
. 267 
. 23'4 
.271 
. 26*8 



... 33 ... 26 20 ... 16 149 ... 121 1166 ... 26*5 



17 . 
13 . 
15 . 

18 . 



167 . 
. 96 . 
. 156 . 
. 183 . 
. 167 . 



145 1154 . 

100 1190 ., 

129 1181 .. 

103 1141 ., 

174 1172 .. 

114 1158 . 

137 1176 . 

108 1163 . 



154 



SPOBTING GUNS AND GUNPOWDERS. 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 
6 
7 
8 
9 

10 



80 TABDB PATTEBN. Total. Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 

ring, riiiff. ring, riiur. ring. ring, circle. SOin. Velocity. BecoiL 

101 ... 56 ... 32 ... 19 14 ... 9 208... 62 

69 ... 68 ... 45 ... 25 14 ... 14 207 ... 63 

112 ... 62 ... 21 ... 18 10 ... 7 218 ... 57 

94 ... 67 ... 36 ... 20 13... 9 217... 53 

, 92 ... 58 ... 32 ... 22 15 ... 10 201 ... 66 

122 ... 64 ... 24 ... 17 6 ... 4 227 ... 43 (As before,) 

105 ... 54 ... 33 ... 23 U ... 8 215... 55 

! 61 ... 46 ... 38 ... 25 16 ... 11 170 ... 100 

112 62... 26... £0 12... 9 220... 50 

98 ... 65 ... 30 ... 19 14... 7 212... 58 



Aw... 97 ...60. 



. 21 12 ... 



. 209 ... 61 



20 TABDB PATTEBN. Total Oat- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Bound. Ting. ring. ring. ring. ring. ring, circle. 30in. Velocity. BeooU. 

! 5 ... 3 ...... 250 ... 20 

. 11 ... 13 203 ... 62 

. 2 ... 2 244 ... 26 

. 3 ... 237 ... 83 

. 5 ... 6 241 ... 29 

. 3 ... 4 245 ... 25 

. 4 ... 3 247 ... 23 

. 1 ... 238 ... 32 

. 6 ... 4 248 ... 22 



2 


.. 175 . 


.45. 


.20. 


.10.. 


3 . 


.. 119. 


.46. 


.28. 


.15.. 


4 


.. 163. 


.54. 


.19.. 


. 8.. 


5 


..192. 


.38. 


. 6. 


. 1.. 


6 


.. 166. 


.51. 


.17. 


. 7. 


7 


.. 155. 


..62. 


.24. 


. 4.. 


8 


.. 176 . 


..43. 


.18. 


.10. 


9 . 


.. 173. 


.40. 


.12. 


.13. 


10 . 


..168. 


.57. 


.17. 


. 6. 



(Aa above.) 



Aver... 164 ... 40 ... 17 ... 8 4 ... 3 . 



LEFT BABBEL.— Powder, SSgre. ; th t, lot. (270 peUeta) ; gae pressure, 
2*69 tone par aq. inch. 

40 TABDB PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. Bide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beorf. 

2 '" 61 ...58 ...39 ...26 15... 9 184... 86 

3 . 63 ... 47 ... 35 ... 18 19 ... 15 163 ... 107 

4 ' 66 ...45 ...37 ...28 15 ... 11 176... 94 

5 ... 53 ... 35 ... 34 ... 25 23 ... 18 117 ... 12J 

6 ... 72 ... 89 ... 36 ... 27 17 ... 10 174 ... 98 (Aa above). 

7 ... 64 ...37 ...29 ...34 19 ... 17 164 ... 106 

8 . 70 ... 40 ... 37 ... 23 16 ... 11 170 ... 100 

9 ... 68 ...46 ...34 ...25 18 ... 12 173... 97 

10 ... 60 ... 53 ... 48 ... 27 10 .. .10 182... 88 

Aver... 65 ... 43 ... £6 ... 26 17 ... 13 170 ... 100 

30 TABDB PATTEBN. Totil Out- 

let 2nd 3rd 4th 5th 6th inSOin. aide 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. 

1 116 ...67 ...S3 ...20 13... 7 238... 31 Velocity. Recoil. 

2 "! 99 ... 59 ... 80 ... 12 6... 4 2C0 ... 70 

3 ... 106 ...63 ...38 ...23 15 ...10 £3)... 40 

4 . . 114 ... 54 ... 36 ... 25 10... 6 229... 41 

5 ... 113 ...56 ...83 ...21 12... 8 22*... 47 

6 124 . 62 ... 32 ... 18 9 ... 5 236 ... 34 (Aa above.) 

7 ... Ill ... 54 ... 29 ... 25 10 ... 13 219 ... 51 

8 ... 120 ... 64 ... 31 ... 16 8 ... 6 231 ... 39 

9 ... 78 ... 48 ... 42 ... 29 26 ... 9 197 ... 73 

10 ... 118 ... 55 ... 30 ... 18 11 ... 8 221 ... 49 

Aver... HO ...58 ...88 ...21 12... 8 222... 48 

20 TABDB PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. «We 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 .171 ...62... 9... 3 0... 2 245... 25 

2 ... 176 ... 57 ... 15 ... 7 2... 1 255... 15 

3 ... 196 ... 42 ... 17 ... 4 1 ... 1 259... 11 

4 ... 169 ...59 ...16... 6 3... 2 250... 20 

5 ... 172 ...63 ...12... 4 2... 251... 19 

6 ... 188 ...60 ...10... 2 1 ... 2C0 ... 10 (Aa above./ 

7 ... 180 ...54 ...18... 5 2... 1 257... 13 

8 ... 172 ...63 ...11... 7 1... 3 253... 17 

9 ... 199 ... 49 ... 10 ... 1 3... 1 859... 11 

10 ... 179 ...58 ...15... 4 2...J) 256 ... 14 

Av»... 180 ...57 ...13... 4 2... 1 ...... 254 ... *5 



16-BOBE, No, 9Q80i weight, 61b. 11©*.; barrel*, SOim. 
[With Smat.lto Cmamom of Shot.] 
BIGHT BABBEL.— Powder, Sign. ; ahot, lot. (236 pelleta) ; gaa pressors, 
2*25 tons per an. Inch* 
40 TABDB PATTEBN. Total Out. Telocity/ 
1st 2nd ?rd 4th 5th 6th inSOin. aide (lOyda.) 
Bounl ring. ring. ring. ring. ring. ring, circle. SOin. Fkaec 
1 ... 54 ... 42 ... 21 ... 23 15 ... 11 140 ... 96 1149 .. 



Recoil 
FUb. 
. 21-0 



2 .. 


49 ... 42 ... 33 ... 32 .. 


....21. 


.. 9... 


... 156 .. 


. 80.. 


.... 1181 ... 22'2 


8 .. 


. 51 ... 45 ... 27 ... 28 .. 


.... 23 ... 11 ... 


... 149 .. 


87 .. 


.... 1215 ... 287 


4 .. 


. 53 ... 41 ... 30 ... 29 .. 


....22. 


.13 ... 


... 153 .. 


83 .. 


.... 1158 ... 21-8 


5 .. 


. 22 ... 23 ... 19 ... 16 .. 


....19. 


.. 17 ... 


... 80 .. 


. 153 .. 


.... 1176 ... 22-4 


6 .. 


. 46 ... 46 ... 28 ... 25 .. 


....20. 


.. 10 ... 


... 145 .. 


. 91 .. 


.... 1132 ... 207 


7 .. 


. 58 ... 40 ... 26 ... 23 .. 


.... 17 . 


..15.. 


... 147 .. 


. 89 . 


.... 1172 ... 218 


8 .. 


. 44 ... 48 ... 85 ... 30 . 


.... 22 . 


..12 .. 


... 157 .. 


. 79 .. 


.... 1186 ... 208 


9 .. 


. 50 ...45 ...82 ...28.. 


....23. 


.. 10 .. 


... 145 .. 


91 .. 


.... 1210 ... 22*5 


10 .. 


. 48 ... 43 ... 35 ... 26 .. 


.... 18 . 


.. 14 ... 


... 152 .. 


. 84.. 


.... 1176 ... 22*0 


Aver.. 


. 47 ... 41 ... 28 ... 26 . 


....20. 


.. 12 .. 


... 142 .. 


. 94. 


.... 1170 ... 21*8 




SO TABDB PATTEBN. 




Total 


Oat- 






1st 2nd 3rd 4th 


5th 


6th 


inSOin. 


aide. 




Bound, ring. ring. ring. ring. 


.. rt ft , . i, $\. 


circle. 
... 150 .. 


SOin. 
. 86 


Velocity. Recoil. 


2 .. 


92 ... 48 ... 34 ... 19 .. 


... 13 . 


.. 11 ... 


... 193 .. 


43 




3 .. 


108 ... 62 ... 29 ... 17 .. 


... 10 . 


.. 5 ... 


... 214 .. 


22 




4 .. 


85 ...53 ...31 ...14.. 


.... 9 . 


.. 10 .. 


... 183 .. 


53 




5 .. 


Ill ... 44 ... 26 ... 17 .. 


.... 7 . 


.. 6 ... 


... 198 .. 


38 




6 .. 


90 ... 45 ... 30 ... 15 .. 


.... 12 . 


.. 9 .. 


... 180 .. 


. 56 


(As above.) 


7 .. 


85 ... 56 ... 32 ... 10 .. 


.... 9 . 


.. 5 .. 


... 185 .. 


. 51 




8 .. 


103 ... 60 ... 25 ... 18 .. 


....11 . 


.. 8 .. 


... 208 .. 


. 30 




9 .. 


. 96 ... 47 ... 31 ... 16 .. 


.... 6 . 


.. 10 .. 


... 190 .. 


. 48 




10 .. 


87 ... 43 ... 33 ... 20 .. 


.... 10 ... 5 .. 


... 183 .. 


. 58 




Aver.. 


91 ... 50 ... 29 ... 18 .. 


.... 10 . 


V ...... ux .. 


. 48 






20 TABDB PATTEBN. 




Total 


Out- 






let 2nd 3td 4th 


5th 


6th 


inSOin. 


fide 




Bound, ring, ring ring. ring. 


ring. 


ring. 


circle. 


SOin. 


Telocity. Beccil. 


1 .. 


. 160 ...26... 8... 4.. 


.... . 


.. .. 


... 198 .. 


. S3 




2 .. 


. 151 ... 40 ... 10 ... 6 .. 


.... 2 . 


.. 1 .. 


... 207 .. 


. 29 




3 .. 


. 166 ...28... 7... 4.. 


.... 3 


.. 3.. 


.... 205 .. 


. 31 




4 .. 


. 174. ..34... 5... 3.. 


.... 1 


.. 2 .. 


.... 216 .. 


, 




5 .. 


.177 ...22... 7 ... 2.. 


.... 4 


.. 1 .. 


.... 208 .. 


. 28 




6 .. 


. 163 ...35... 9... 5. 


.... 2 


.. 3 .. 


.... 212 . 


. 24 


(Aa above.) 


7 .. 


. 165 ...38... 8... 7. 


.... 2 


.. .. 


.... 218 . 


. 18 




8 .. 


. 167 ... 26 ... 10 ... 8 . 


.... 5 


.. 2 .. 


.... 206 . 


. 30 




9 .. 


. 171 ... 30 ... 5 ... 4 . 


.... 4 


.. 0.. 


.... 210 . 


. 23 




10 .. 


. 162 ...41... 6... 4. 


.... 2 


.. 1 .. 


.... 213 . 


. 23 





, 209 ... 27 



Aver... 166 ... 32 ... 7... 4 2... 

LEFT BABBEL.— Powder, 31m. ; ahot, gox. (236 pellets) j gas ireeaurr, 
2*25 tone per aq. inch. 
40 TABDB PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. aide 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

64 ... 53 ... 88 ... 17 13 ... 11 170 ... 66 

50 ... 44 ... 32 ... 19 15... 7 145... 91 

48 ... 43 ... 29 ... 15 16 ... 8 ...... 135 ... 101 

73 ... 46 ... 25 ... 20 14 ... 12 164 ... 72 

62 ... 55 ... 35 ... 17 10 ... 10 169 ... 67 

12 ... 16 125 ... HI 

11 ... 9 169 ... 67 

16 ... 10 165 ... 71 

14 ... 15 168 ... 68 

10 ... 18 162 ... 74 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



44 ... 40 ... 22 ... 19 . 

68 ... 53 ... 33 ... 15 ., 
65 ... 51 ... 31 ... 18 .. 
77 ... 41 ... 28 ... 22 . 
74 ... 40 ... 32 ... 16 . 



(As above.) 



Aver... 62 ... 47 ... 30 ... 18 13 ... 11 , 



, 157 ... 79 



Bound. 

1 ... 

2 ... 

«/ ... 

4 ... 

5 ... 
6 

7 
8 
9 
10 



80 
1st 
ring. 

. 99 
116 

, 77 

, 95 

, 83 

.108 

, 79 

, 92 

, 88 

. 95. 



TABDB PATTEBN. Total Out. 

2nd 3rd 4th 5th 6th inSOin. side 

rinx. ring. ring. ring. ring, circle. 80in. Velocity. BecoT. 

..53 ...18 ..1<T. 8...T 186... 50 

.. 58 ... 21 ... 15 10 ... 6 210 ... 26 

.. 52 ... 23 ... 32 14 ... 11 184 ... 52 

..56 ...22 ...18 12... 9 191... 45 

.. 50 ... 25 ... 21 11 ... 10 179 ... 67 

.. 61 ... 26 ... 20 13... 5 215... 21 (As above.) 

,.. 52 ... 89 ... 24 13 ... 11 194 ... 42 

.. 59 ... 25 ... 22 10... 7 198... 88 

.. 57 ... 29 ... 18 11 ... 10 192 ... 44 

.. 55 ... 24 ... 20 12... 8 194... 42 



Aver... 93 ... 55 ... 25 ... 21 11 ... 8 194 ... 4J 



f 



TRIAL Of 12, 16, AND Sto-BOttfiS. 



15S 



*> ?ARDS t ATTERlt. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring, ring. ring, ring. ring. ring, circle. SOin. Telocity. Recoil. 

1 ... 177...30...T... 3. 1... 2 214... 22 

2 ... 166 ... 40 ... 10 ... 5 2... 1 221... 15 

3 ... 180 ... 33 ... 8 ... 8 ... 224 ... 12 

4 ... 174 ... 85 ... 6 ... 2 3 ... 1 217 ... 19 

5 .* 165 ... 36 ... 15 ... 7...... 5... 2 225... 11 

6 ... 168 ... 42 ... 9... 4...... 4... 2 228... 13 (As before.) 

7 ... 171 ... 88 ... 11 ... 3 ...... 1 ... 223 ... IS 

8 ... 175 ... 83 ... 6 ... 6 ... 1 219 ... 17 

9 ... 162 ... 44 ... 8 ... 2 S ... 4 216 ... 20 

10 ... 178 ... 37 ... 7 ... 5 2 ... 2 222 ... 14 

Aver....l71 ... 87 ... 7 ... 7 7 ... 7 280 ... 16 



(" Field," May 83, 1896; Vol. 87, p. 776.) 

13-BORB, No. 40,758; weight, Mb. 13Joi. ; barrels, 27in. 
a", 30*06. TbctTnometer— Dry, 73° i wet, 78°. 



SIGHT BARBEL.—Powder, S&grs. ; shot, los. (270 pellets) j gss pressure 
2*55 tons per so., inch. 
40 YARDS PATTERN. Total Oat- Velocity 

1st 2nd 3rd 4th 5th 6th inSOin. side (lOjmrds).RecoiL 
Roand. ring. ling. ring. ring. ring. ring, circle. SOin. Ft.eec. FMb. 

1 ... 48 ... 86 ... 33 ... 28 17 ... 16 140 ... 130 1154 ... 273 

2 ... 86 ... 86 ... SO ... 25 15 ... 20 127 ... 148 1172 ... 28*8 

3 _ 89 ... 20 ... 24 ... 28 18 ... 24 106 ... 164 1181 ... 29 

4 ... 44 ... 37 ... 80 ... 24 20 ... 16 135 ... 185 1158 ... 27*0 

5 ... 41 ... 89 ... 82 ... 24 22 ... 19 ...... 136 ... 134 1167 ... 28*0 

6 ... 39 ... 40 ... 81 ... 26 18 ... 13 136 ... 134 1149 ... 27*2 

7 ... 37 ... 32 ... 88 ... 28 22 ... 15 130 ... 140 1176 ... 23*3 

8 ... 40 ... 28 ... 80 ... 19 15 ... 22 117 ... 153 1181 ... 28*0 

9 ... 43 ...88 ...29 ...47 20 ... 17 137 ... 183 1136 ... 26 8 

10 ... 82 ... 37 ... 19 ... 17 17 ... 16 105 ... 165 1186 ... 29*1 



Aver... 40 ...34. 



...24 18 ...18 127 ... 143 1166 ... 27*9 



SO YARDS PATTERN. Total Ont- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 92 ... 48 ... 82 ... 25 22 ... 17 197 ... 73 

2 ... 44 ... 50 ... 22 ... 37 16 ... 20 158 ... 117 

89 ... 55 ... 20 ... 27 21 ... 16 191 ... 79 

68 ... 41 ... 30 ... 22 15 ... 20 161 ... 109 

86 ... 57 ... 23 ... 23 18 ... 14 191 ... 76 

41 ... 17 ... 30 ... 26 30 ... 17 114 ... 156 

93 ... 53 ... 27 ... 90 16 ... 12 193 ... 77 

81 ... 46 ... 40 ... 23 20 ... 13 190 ... 80 

78 ... 54 ... 29 ... 26 19 ... 15 187 ... 83 

8) ... 52 ... 31 ... 24 17 ... 18 196 ... 74 



3 

4 
5 
6 
7 
8 
9 
10 

Av.r... 76 ...47. 



(As above.) 



19 ... 16 . 



177 



93 



Round, 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



20 
lit 
r'nj. 
119. 
122 
133. 
128 
151. 
114 
130.. 
124 
1-7. 
142 . 



YARDS PATTERN. Total Out- 

2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. riny. ring. ring, circle. SOin. Velocity. Recoil. 



43 ...46 ...81. 
..63 ...37 ...22. 

50 .31 ...26. 
.. 62 ... 36 ... 21 . 
..60 ...22 ...11. 

50 ...42 ...30.. 



. 17 ... 10 . 
9 ... 7 . 



. 7... 5. 

. 8... 9 . 

. 6... . 

. 11 ... 7 . 

.. 48 ... 35 ... 29 16 ... 8 . 

.63 ...S3 ...27 7... 2 . 

61 ... 38 ... 21 10 ... 6 . 

..53 ...24 ...24, 5... 4. 



Aver... 129 ... 57 ... 34 ... 2* 10 ... 6 . 



31 
21 
30 
23 
26 
25 
28 
20 
23 
. 243 ... 27 

244 ... 26 



. 249 . 
. 240 . 
.247 . 
. 244. 
, 245 . 
.212 . 
.250 . 
.247 . 



(As above.) 



LEFT BARBEL.— PoWder, 35m.; shot, los. (270 pallets) ; gas pressure, 
2*55 tons per sq. inch. 
40 YARDS PATTERN. Total Out- 

Lt 2nd Sri 4th 5th 6th inSOin. side 
Bound, riig.rng. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 63 ...42... 32 ... 20 12 ... 10 157 ... 113 

2 ... 53 ... 40 ... 30 ... 24 18 ... 18 150 ... 120 

3 ... 40 ... 31 ... 29 ... 16 24 ... 15 116 ... 154 

4 ... 26 ... 23 ... 19 ... 22 19 ... 21 90 ... 180 

5 ... M ... <4 ... 26 ... 25 14 ... 16 149 ... 121 

6 ... 57 ... 38 ... 34 ... 23 ...... 19 ... 21 159 ... 118 (Asabofe.) 



LEFT BARREL (coned.).— Powder. 35grs.; shot, los. (270 pellets); gas 
pressors, 2*55 tons per sq. inch. 

40 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. aide ' 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

7 ... 53 ... 45 ... 86 ... 22 15 ... 12 156 ... 114 

8 ... 60 ... 51 ... 27 ... 21 18 ... 16 159 ... Ill 

9 ... 52 ... 43 ... 31 ... 29 16 ...19 155 ... 115 

10 ... 87 ...48 ...28 ...25 16 ...24 188 ... 182 

Aver... 50 ... 40 ... 29 ... 23 17 ... 17 142 ... 128 

80 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. 80in. Velocity. Recoil. 

1 ... 108 ...65 ...S3 ...24 12 ... 10 280... 40 

2 ... 121 ...56 ...80 ...18 ...... 11... 8 225... 45 

3 ... 129 ... 52 ... 28 ... 20 13 ... 11 229 ... 41 

4 N . 77 ... 53 ... 34 ... 19 19 ...14 188... 87 

5 ... 128 ... 56 ... 26 ... 28 10 ... 6 ...... 285 ... 35 

6 ... 106 ... 45 ... 80 ... 22 22 ... 13 203 ... 67 (As above.) 

7 ... 130 ... 52 ... 27 ... 16 15 ... 11 225 ... 45 

8 ... 102 ... 63 ... 34 ... 20 13 ... 8 219 ... 51 

9 ... 115 ...60 ...28 ...28 14 ... 10 226... 44 

10 ... 181 ...57 ...32 ...11 8... 5 234... 86 

Aver... 115 ... 56 ... 80 ... 20 14 ... 10 ...... 221 ... 49 

20 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BecoiL 

1 ... 196 ... 42 ... 10 ... 4 8 ... 1 252 ... 18 

2 ... 201 ... 86 ... 12 ... 7 1 ... 2 256 ... 14 

3 ... 188 ... 44 ... 14 ... 4 ...... 2 ... 250 ... 20 

4 ... 193 ... 40 ... 8... 6 0... 1 247... 23 

5 ... 176 ... 56 ... 12 ... 10 5 ... 8 254 ... 16 

6 ... £03 ... S3 ... 10 ... 8 8... 3 249... 21 (As above.) 

7 ... 194 ...43... 9... 5. 6... 1 251... 19 

8 ... 207 ... 89 ... 5... 4 1... 255... 15 

9 ... 178... 50 ...17... 7 ...... 5... 252... 18 

10 ... 182 ...46 ...17... 8 0... 8 243... 22 

Aver... 192 ... 48 ... IT... 7...... 7... 7 251 ... 19 



12-BORK, No. 40,756$ weight 61b. 18*0*.; bftn-eli, 87hl. 

[Wwh Skills* Cttxaes ov Shot.] 

BIGHT BARBEL.— Powder, Sigrs. i shot, Jos. (236 pellets) ; gas pressure, 
9/25 tons per sq. inch. 

40 YARDS PATTERN. T^tal Out- Velocity 

1st 2nd 8rd 4th 5th 6th inSOin. side (lOvarda). Recoil. 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Pt.sec. FUb. 



43 ... 31 ... 27 ... 24 21 ... 16 125 

85 ... 23 ... 25 ... 18 ...... 10 ... 11 ...... 101 

87 ... 35 ... 23 ... 25 ...... 16 ... 13 . — 120 

46 ... 84 ... 27 ... 23 20 ... 17 130 

89 ... 21 ... 21 ... 18 18 ... 15 . 99 

41 ... 25 ... 21 ... 22 22 

88 ... 23 ... SO ... 25 21 

45 ... 20 ... 22 ... 21 18 

26 ... 16 ... 21 ... 17 9 

40 ... 33 ... 28 ... 26 21 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Aver... 39 ... 27 ... 24 ... 



.18 14 , 



HI 1128 ... 20*4 

135 1151 ... 22*0 

116 1181 ... 21-0 

106 1176 ... 2H> 

137 1128 ... 21-3 

16 109 ... 127 1167 ... 22-2 

18 116 ... 120 1190 ... 24*7 

17 118 ... 118 1158 ... 230 

13 80 ... 156 1172 ... 23*4 

15 127 ... 109 U63 ... 2-J-8 

llCS ...22* 



, 112 ... 128 , 



Round.: 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



80 YARDS PATTERN. Total Out- 
let 2nd 3rd 4th 5th 6th inSOin. side 
ling. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

68 ... 54 ... 81 ... 28 16 ... 12 181 ... 55 

66 ... 42 ... 28 ... 23 11 ... 8 159 ... 77 

25 ... 24 ... 27 ... 17 7 ... 17 93 ... 143 

70 ... 56 ... 25 ... 20 18 ... 11 171 ... 65 

65 ... 61 ... 31 ... 24 14 ... 10 ...... 181 ... 55 

56 ... 37 ... 27 ... 26 21 ... 18 146 ... 90 (As above.) 

68 ... 60 ... 82 ... 15 11 ... 8 175 ... 61 

71 ... 61 ... 28 ... 22 15 ... 9 182 ... 54 

58 ... 42 ... 35 ... 25 20 ... 12 ...... 160 ... 76 

65 ... 65 ... 30 ... 27 18 ... 9 187 ... 49 



L ... 50 ... 29 ... 23 15 ... 11 163 . 



72 



X2 



156 



SPOTTING GUNS AND GUtfPOWDEfiS. 



20 YABDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
.ring. ring. ring, ring. ring. ring, circle. SOinu Velocity. BeooiL 



Bourn 


d. ring. ring. ring. 


ring. 


1 


.. 121 ... 58 ... 32 .. 


. 15 ... 


2 . 


.. 106 ... 53 ... 35 .. 


.13.. 


3 


.. 123 ... 60 ... 80 .. 


. 11 ... 


4 


.. 136 ... 51 ... 26 .. 


.14.. 


5 


.. 126 ... 55 ... 82 .. 


. 6.. 


6 


.. 97 ... 55 ... 35 .. 


.12.. 


7 


.. 132 ... 56 ... 28 . 


. 8.. 


8 


.. 128 ... 57 ... 27 .. 


.10.. 


9 . 


.. 120 ... 54 ... 32 .. 


. 9.., 


10 . 


.. 134 ...49 ...25.. 


.12... 



10 



207 ... 


29 




224... 


12 




227 ... 


9 




219 ... 


17 




199 ... 


37 


(▲•More.) 


224... 


12 




222... 


14 




215 ... 


21 




220... 


16 





Aver... 122 ... 55 ... 80 ... 11 4... 8. 



, 218 ... 18 



LEFT BARBEL, powder 34grs.; shot go*. {236 pellets); gas pressor* 
2*25 tons per sq. inch. 
40 YABDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. Recoil. 

60 ... 48 ... 31 ... 24 16 ... 12 163 ... 73 

44 ... 80 ... 27 ... 17 24 ... 15 118 ... 118 



Round. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



56 ... 42 ... 85 ... 22 . 
64 ... 45 ... 32 ... 26 . 
54 ... 47 ... 41 ... 23 . 
56 ...44 ...38 ...19.. 
44 ... 36 ... 30 ... 28 . 
62 ... 48 ... 36 ... 23 .. 
59 ... 46 ... 83 ... 26 .. 
48 ... 58 ... 41 ... 21 .. 



. 19 ... 18 .. 
.. 12 ... 16 . 
. 18 ... 14 .. 
. 15 ... 21 .. 
. 21 ... 17 .. 
. 18 ... 13 .. 
. 20 ... 15 .. 
. 14 ... 11 .. 



.155... 81 

. 167 ... 69 

. 165 ... 71 

157 ... 79 

. 138 ... 96 

, 169 ... 67 

164... 72 

, 168 ... 68 



<As above.) 



Aver... 55 ... 44 ... 84 ... 23 18 ... 15 156... 80 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



30 
1st 
ring. 

70. 

82 

75. 

81., 

84.. 

52 

77 

83 

71 



YABDS PATTERN. Total Out- 

2nd 8rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 



.45 ...30... 
.. 65 ... 25 ... 15 

. 52 ... 38 ... 24 

. 54 ... 81 ... 18 

. 62 ... 29 ... 21 
.. 50 ... 27 ... 15 

.. 48 ... 32 ... 26 17 ... 13 

.. 65 ... 28 ... 28 11 ... 4 



18 ... 13 174 . 

14 ... 11 187 . 

16 ... 8 184 . 

14 ... 12 179 . 

13 ... 10 196 . 

15 ... 11 144 . 

183 . 
204. 



.. 52 ... 30 ... 19 16 ... 12 , 

... 61 ... 26 ... 28 12 ... 10 . 



,172 . 
. 198 . 



62 

49 

52 

57 

40 

92 (As shore.) 

53 

82 

64 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 



76 ... 55 ... 29 ... 21 15 ... 10 181 ... 55 

20 TABDS PATTERN. Total Out- 

1st 2nd 8rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil 



182 ... 27 ... 11 ... 11 ... 1 

145 ... 41 ... 18 ... 8 2... 9 

164 ...39... 9... 7 5 

188 ... 21 ... 14 ... 3 2 

179 ...38... 7... 4 



9 
10 



. 166 ... 46 ... 9 ... 7 ...... 3 , 

, 161 ... 43 ... 11 ... 10 4 . 

172 ... 82 ... 12 ... 11 2 . 

, 140 ...56 ...16 ...13 6. 

, 181 ... 83 ... 10 ... 5 3 . 



.. 212 . 

2 219 . 

226 . 

2 223 , 

228 . 

1 225 . 

2 227 . 

8 225 . 

229 . 



Aver... 168 ... 87 ... 12 ... 8 3 ... 2 . 



5 

24 

17 

10 

13 

8 

11 

9 

► ... 11 

>... 7 

i... U 



(As above.) 



2O-B0BE, No. 41,856; weight, 51b. 7ox.; barrels, SOin. 

Barometer, 80*00. Thermometer— Dry, 71° ; Wet, 71°. 

BIGHT BARREL.— Powder, SSgrs. ; shot, loz. (270 rellets) j gas pressure, 

8*70 tons per sq. inch. 

40 YARDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 yarda). Recoil. 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ft.eec Pt.lb. 

1 ... 42 ... 26 ... 24 ... 21 15 ...20 113 ... 157 1154 ... 264 

20 ... 16 156 

18 ... 15 161 

16 ... 19 161 

15 ... 21 87 

19 ... 14 162 

16 ... 18 157 

13 ... IS ...... 160 

19 ... 15 114 

17 ... 12 164 



2 ... 


73. 


.32. 


..27. 


..24. 


8 ... 


62. 


.46. 


..81. 


.22. 


4 ... 


64. 


.42. 


..83. 


..22. 


5 ... 


28. 


.21. 


.20. 


.23. 


6 ... 


66. 


.42. 


..83. 


.21. 


7 ... 


58. 


.44. 


.80. 


.25.. 


8 ... 


71. 


.89. 


.28. 


.22.. 


9 ... 


82. 


.84. 


.25. 


.23.. 


10 ... 


68. 


.45. 


.81. 


.20.. 



, 114 1176 ... 27*0 

109 1141 ... 25*0 

, 109 1181 ... 27*6 

. 188 1158 ... 26*0 

. 106 1163 ... 26*6 

, 118 1149 ... 25*8 

. 110 1172 ... 27*2 

. 156 ...... 1141 ... 25*5 

, 106 1167 ... 86H> 



Aver... 56 37 28 22 



17 16 



148 196 



1160 26*8 



80 TABDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becofl. 

1 ... 62 ... 57 ... 88 ... 87 15 ... 15 194 ... 76 

2 ... 58 ... 40 ... 40 ... 19 12 ...16 157 ... US 

8 ... 126 ... 58 ... 28 ... 15 11 ... 9 ..-.. 227 ... 48 

4 ... 46 ... 24 ... 28 ... 80 19 ... 28 123 ... 142 

5 ... 92 ... 55 ... 36 ... 26 17 ... 12 ...... 209 ... 61 

6 ... 102 ... 60 ... 82 ... 21 12 ... 10 ...... 215 ... 55 (As before.) 

7 ... 109 ... 62 ... 88 ... IS 9 ... 7 ...... 222 ... 48 v 

8 ... 68 ... 59 ... 40 ... 83 13 ... 10 200... 70 

9 ... 110 ...53 ...31 ...25 16 ...18 225... 45 

10 ... 121...56...85...18 10... 7 .280... 40 

Arer... 90 52 35 24 1818 201 *69 

20 TABDS PATTEBN. Total Out- 

lst 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 158 ... 68 ... 15 ... 6 5... 4 242... 23 

2 ... 166 ... 54 ... 18 ... 2 2... 2 235... 35 

8 ... 155 ... 60 ... 11 ... 4 1 ... 3 230... 4D 

4 ... 179 ... 56 ... 9... 3 5... 1 247... 23 

5 ... 168 ... 47 ... 18 ... 6 4... 3 233... 87 

6 ... 153 ... 61 ... 15 ... 5 4... 2 234... 36 (As above.) 

7 ... 160 ...58 ...12... 6 2... 1 236... 34 

8 ... 151 ... 44 ... 21 ... 6 3 ... 3 222 ... 43 

9 ... 156 ... 49 ... 19 ... 7 5... 8 231... 39 

10 ... 178 ... 52 ... 10 ... 4 4 ... 2 239 ... 31 

Arer... 161 ... 54 ... 14 ... 5 3 ... ¥ 234 ... 38 



LEFT BARREL.— Powder, SSgrs.; shot, loz. (270 pellets) ; gas pressure, 
3*70 tons per sq. inch. 

40 YABDS PATTERN. Total Out- 

1st 2nd 8rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beooit 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 



21 ... 21 ...128 ... 12 22 

62 ... 83 ... 31 ... 22 
51 ... 82 ... S3 ... 25 

22 ... 22 ... 19 ... 21 7 

55 ... 40 ... 80 ... 26 
S3 ... 82 ... 22 ... 21 
59 ... 37 ... 22 ... 28 
53 ... 38 ... 27 ... 29 
38 ... 86 ... 81 ... 27 
60 ... 85 ... 29 ... 25 



15 82 ... 188 

. 21 ... 12 153 ... 117 

13 ... 18 141 ... 129 

16 84 ... 186 

17 151 ... 119 

23 106 ... 162 

22 146 ... 121 

14 142 ... 128 

16 132 ... 138 

18 149 ... 121 



.22 
.18 
.24 
.21 
.20 
,.18 



(As above.) 



Aver.... 45 83 27 24 



19 17 



129 141 



80 TABDS PATTEBN* Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. side 
Bound, zing. ring. ring. ring. ring. ring, circle. SOin. Veloaty. Recoil. 

1 ... 86 ... 63 ... 33 ... 23 ...... 9 ... 13 205 ... 65 

2 ... 106 ... 62 ... 32 ... 20 11... 8 220... 50 

3 ... 93 ... 58 ... 36 ... 25 16 ... 11 212... 58 

4 ... 101 ... 60 ... 82 ... 28 13 ... 9 221 ... 49 

5 ... 40 ... 44 ... 26 ... 23 13 ... 19 133 ... 137 

6 ... 72 ... 51 ... 32 ... 30 12 ... 13 185... 85 (As above.) 

7 ... 105 ... 56 ... 34 ... 22 15 ... 10 217 ... 53 

8 ... 110 ... 65 ... 37 ... 17 8 ... 7 229 ... 41 

9 ... 89 ... 66 ... 89 ... 26 15 ... 12 220... 50 

10 ... 114 ... 54 ... 33 ... 25 12 ... 8 226 ... 44 



Arer... 92 ... 58 ... 33 ... 24 12 ... 11 207 ... 63 

TABDS PATTEBN. Total Out- 

2nd 8rd 4th 5t\ 6th in SOin. side 
ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 .., 

6 .. 

7 ... 

8 ... 

9 .., 
10 ... 



20 
1st 
ring. 
183. 
164.. 
149. 
152., 
188.. 
145.. 
146.. 
162. 
154... 
171., 



34 ... 8 ... 2 5 . 



46 ... 13 ... 
.60 ...15 ...10... 
.52 ...17... 7... 
.28... 8... 1... 
. 62 ... 16 ... 11 ... 

18... 8 3 

9... 6 5 

.55 ...16... 5.... 
42 ...10... 3... 



48 

, 231 ... 89 
,234... 86 



.46. 



4... 
2 ... 8 



2 , 

. 

1 . 

2 . 

1 220 ... 50 

2 284 ... 36 

1 218 ... 52 

8 230 ... 40 

230 .., 40 
226 ... 44 



(As shore,) 



Arer... 161 ...48 ...18... 6. 



TEIAL OF 12, 16, AND 20-BOfcES. 



IS? 



JO-BOBI, No, 41366; weight, 51b. 7oi.; barrels, aoin. 
BIGHT BABEEL.— Powder, Slgrs. ; shot, Zos . (236 pellets) ; gas pre3flure 
8*83 toss per sq. T»* v T h . 
40 YARDS PATTERN. Total Out- Velocity. 

1st 2nd 8rd 4th 5th 6th inSDin. side Opyds.) Reopil. 



Bound, ring. ring. ring. ring. ring. ring, circle. SOin. 



PUb. 



1 ... 46 ...45 ...88 ...a. 

8 ... 88 ...25 ...34 ...17. 

3 M . 40 ...44 ...81 ...80. 

4 ... 85 ... 39 ... 82 ... 22 . 

5 ... 25 ...23 ...81 ...14. 

6 _ 87 ...44 ...81 ...23. 

7 _ 44 ...86 ...85 ...10. 



. 16 ... U ...... 140 ... 96 1176 ... 88*8 

... 20 ... 17 04 ... 142 1140 ... 21*6 

M . 20 ... 18 185 ... Ill 1140 ... 80*8 

... 14 ... 10 188 ... 103 1141 ... 20-4 

... 5 ... 13 83 ... 153 1158 ... 22*0 

... 18 ... 15 135 ... 101 1172 ... 21-8 

...21 ... 11 184 ... 118 1167 ... 82 3 

8 ... 41 ... 41 ... 87 ... 84 15 ... 19 133 ... 103 1154 ... 811 

... 88 ... 24 ... 23 ... 16 17 ... 18 85 ... 51 1225 ... 235 

10 ... 84 ...80 ...10 ...80 16 ... 13 ...... 74... 68 1163 ... 221 



Aver... 84 ...34 ...84 ...80 17. 


.. 14 .. 


.... 118 . 


..104. 


1165 ... 21-8 


30 YARDS PATTERN. 




Total 


Out- 




let 2nd 3rd 4th 5th 


6th 


in SOin. 


side 




Bound, ring. ring. ring. ring. ring. ring. 


circle. 


SOin. 


Velocity. Recoil. 


1 ... 106 ... 52 ... 85 ... 21 12 . 


.. 4.. 


.... 801 . 


. 35 




2 ... 76 ... 41 ... 88 ... 23 16 . 


.. 6.. 


... 178 . 


. 58 




3 M . 109 ...50 ...26 ...12 3. 


. 6 ... 


... 197 .. 


39 




4 ... 88 ... 80 ... 18 ... 21 10 . 


..18 .. 


... 91 .. 


. 145 




5 ... 86 ...46 ...33 ...80 10 . 


.. 5.. 


... 185 .. 


. 51 




6 ... 61 ...49 ...82 ...24 13 . 


.. 10 .. 


... 168 .. 


. 70 


(As above.) 


7 ... 105 ...52 ...87 ...16 9 . 


.. 3 .. 


... 200 .. 


. 36 




8 ... 77 ... 50 ... 35 ... 28 13 . 


.. 10 .. 


.... 194 . 


. 48 




9 ... 88 ...51 ...29 ...24 15. 


.. 7 .. 


.... 186 .. 


. 50 




10 ... 98 ...48 ...SO ...18 11. 


. 5 ... 


... 188 .. 
... 178 .. 


. 48 
. 58 




Aw... 88 ... 47 ... 29 ... 90 12. 


.. 7.. 




90 YABD6 PATTERN. 




Total 


Out- 




1st 2nd 3rd 4th 5th 


6th 


in SOin. 


side 




Bound, ring. ring. ring. ring. ring. 


ring. 


circle. 


SOin. 


Velocity. Beoofl. 


1 ... 79 ... 40 ... 87 ... 16 13 . 


..18.. 


... 181 .. 


. 55 




8 ... 182 ... 53 ... 23 ... 11 5 . 


.. 3 .. 


... 809 .. 


. 87 




3 ... 163 ... 24 ... 9 ... 9 ...... 8 . 


.. 1 .. 


.... 205 . 


. 81 




4 ...117 ...54 ...20 ...10 7 . 


.. 5.. 


... 201 .. 


. 35 




5 ... 106 ... 68 ... 88 ... 16 . 5 . 


.. 4.. 


... 806 .. 


. 30 




6 ...138 ...50 ...15... 8...... 2 . 


.. 1 .. 


... 211 .. 


. 25 


(As above.) 


7 ...105 ...55 ...84 ...18 ...... 8. 


.. 8 .. 


... 196 .. 


. 40 




8 ...118 ...40 ...87 ...14 ...... 8. 


.. 8 .. 


.... 808 .. 


. 34 




9 ...140 ...53 ...14... 6...... 4. 


.. 5... 


... 813 .. 


. 23 




10 ... 101 ... 61 ... 85 ... 18 ...... 6 . 


.. 8... 


... 200 .. 


. 36 





Aver... 118 ... 51 ... 82 ... 11 .... 



.202. 



34 



LEFT BABBEL.— Powder, 81gn. ; shot, gox. (286 pellets) ; gas pressure, 
3*33 tons per sq. inch. 
40 YABD6 PATTERN. Total Out- 

1st 2nd 8rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 98 ... 48 ... 24 ... 21 14 ... 7 ...... 171 ... 65 

8 h. 43 ...48 ...88 ...86. 18 ...14 139... 97 

S ... 18 ... 11 ... 15 ... 11 8 ... 12 55 ... 181 

4 ... 88 ... 38 ... 19 ... 10 94 ... 13 114 ... 122 

5 ... 58 ... 47 ... 80 ... 23 ...... 10 ... 18 158 ... 78 

6 ... 18 ... 16 ... 14 ... 12 15 ... 17 60 ... 176 (As above.) 

7 ... 40 ...37 ...28 ...21 ...... 18 ...15 186 ... 110 

8 „ 89 ... 90 ... 17 ... 83 17 ... 11 . 89 ... 147 

9 ... 78 ... 45 ... 85 ... 20 15 ... 13 178 ... 64 

10 ... 66 ... 48 ... 86 ... 85 18 ... 16 165 ... 71 

Aver... 46 35 84 80 16 14 125 111 

80 YARDS PATTERN. Total Ont- 

lat 2nd 3rd 4th. 5th 6th. inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

1 ... 78 ...43 ...41 ...82 12... 7 187... 49 

8 ... 86 ... 51 ... 82 ... 23 18 ... 12 192 ... 44 

8 ... 78 ... 45 ... 84 ... 86 16 ... 11 178 ... 58 

... 95 ... 52 ... 19 ... 11 11 ... 9 177 ... 59 

. M 88 ... 49 ... 80 ... 20 14 ... 13 181 ... 55 

_ 87 ... 54 ... 22 ... 13 10 ... 8 176 ... 60 (As above.) 

7 ^ 77 ... 50 ... 85 ... SI 15 ... 10 108 ... 43 

8 ... 61 ... 48 ... 83 ... 89 11 ... 13 161 ... 75 

9 ... 95 ... 50 ... 81 ... 18 ...... 9 ... 8 „.... 184 ... 58 

10 ... 84 ... 46 ... 28 ... 21 ...... 14 ... 11 . — 179 ... 57 

Aver... 81 ...49... 89... 93 M W 181 55 



20 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring-, ring. ring. ring;, rin?. circle. SOin. Velocity. Beoofl. 

1 ... 115 ...40 ...21 ...11 10... 4 196... 40 

2 ... 121 ... 52 ... 16 ... 9 ...... 6 ... 3 198 ... 88 

3 ... 104 ... 60 ... 30 ... 7 3 ... 2 201 ... 35 

4 ... 110 ... 45 ... 23 ... 12 8 ... 2 804 ... 32 

5 ... 99 ... 58 ... 39 ... 10 . 5 ... 4 806 ... 80 

6 ... 116 ... 45 ... 20 ... U 7... S 192... 44 (As before.) 

7 ... 120 ... 40 ... 18 ... 1 2 ... 1 174 ... 62 

8 ... 112 ... 53 ... 23 ... 8 3... 2 196... 40 

9 ... 110 ... 5i ... 25 ... 10 ...... 6 ... 6 208 ... 28 

10 ... 106 ... 62 ... 21 ... ...... 8 ... 4 200 ... 86 

Aver... 113 ...52 ...24 ..."5 ...... 7... 7 198... 88 



(" Field," June 6, 1806; Vol. 87, p. 859.) 

WE HAVE COMPLETED the trial of the 12, 16, and 20-bore 
guns by carrying out the suggestion . made by a correspondent 
a few weeks ago, to give similar records 01 a 71b. 12-bore, for pur- 
poses of comparison. The fullp&rticulars of the experiments with 
the 71b. gun we now insert. The first set of tables gives the trial 
with loz. of shot; and the second, instead of stating, as in former 
issues, the results with a reduced charge, here sires an increase of 
go*., so as to make up lgoz., which is the usual game charge with 
12-bore guns of ordinary weight. This 71b. gun is well defined in its 
boring—the right barrel being a very good oylinder, and the left a 
rather full choke. Ordinarily this gun gives a pattern of between 
180 and 130 with the right barrel and between 170 and 200 with the 
left, in the SOin. oircle at 40 yards— the patterns varying more or less 
with the nature of the powder used, and the condition of the 
weather at the time of tr : al. In the present instance, owing to the 
warm and very dry atmosphere, the powder was more active than it 
had baen in the early part of these trials ; and, consequently, smaller 
charges were required to produce the standard velocity of 1160 ft.eec. 
Instead of 48grs. being necessary with lgoz. of shot, and about 88grs. 
with loz., it will be seen that the charges were reduced to S/prs. and 
84grs. respectively, and yet the stress in the barrel was considerably 
higher than when larger charges were employed about three months 
ago. The great dryness, in our opinion, has more to do with the 
extra force exhibited, than has the mere increase of temperature: 
and this has long since been pointed out in the Field as the result of 
keeping cartridges in slightly warmed closets. . If they remain, week 
after week, in a dry cupboard heated only to a temperature of about 
70°, all the natural moisture in the powder is gradually abstracted, 
and thus some nitro powders may become more violent than if heated 
to 212° for a short period. 

Many curious facte have been elicited by these trials, and we shall 
allude to some of them, as they may serve to supply information to 
many people who make inquiries relative to *runs, and the oharges 
that should be used with them. For instance, it is not an uncommon 
thing for persons to ask what is the proper charge of powder to use 
with a given weight of shot. Some may mention the bore of the gun 
and the particular kind of powder intended to be used : but others do 
neither ; and it occurs to very few to state the length of the barrel. 
It need hardly be memVoned, however, that the same proportions of 
powder and shot will not-cuit all guns ; and the particulars given in 
these trials will show that, with equal charges of shot, the powder 
should be reduced in guns of smaller gauge ; and. on the other hand, 
that if the barrels are shortened, the powder should be increased. 

An examination of the accompanying tables of averages will supply 
information on various moot points j and we have arranged the tables 
so as to facilitate reference. Thus, in each class, the guns are first 
placed in order of weight ; and, when two occur of the same weight, 
the longest barrels take precedence. Looking at the light 12-bores, 
it will be seen that the nrst gun has 28in. barrels, while two others 
have barrels only 24in. in length . These short barrels required a larger 
charge of powder to impart e-jual velocity to the shot; and thev also 
gave more recoil. Fart of this inoreasea recoil is due to the lighter 
weight of the gun, but another part is due to the fact that 
the gas rushes out of the short barrel in a less exhausted condition 
than when the tube is longer ; hence more powder is often required 
to make up the deficiency in velocity. A remarkable instance of this 
occurred with a 16-bore, which we were very anxious to try, in con- 
sequence of the extreme shortness of its barrels, as they were only 
22in. long. An immense deal of trouble was taken with this gun j 
the powder was increased again and again, and 2Jin. cases were sub- 
stituted instead of the ordinary 2£in. shells x but all to no purpose, 
as the largest charge that could be got into the long case wasinsuffi- 
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SPORTING GUNS AND GUNPOWDEfiS. 



HEAVr 12-BOBE GUN (71b.), with los. and ljos. of No. 6 Shot. 



12-Bori: 

No. 20448 
(loz. shot) 

Ditto 
(Uoz. shot) 



Weight 

of Gun. 

lb. oz. 

7 



Length 

of 

Barrels. 

30in. 



Charge 

of 

Powder. 

34grs. 



37grm. 



PATTFBXS AXD KILLING &RCLE8. 

First Barrel. Second Barrel. 

20yds. SOyds. 40yds. 20yds. 30yd*. 40yds. 

r 242 ... 163 ... 124 261 ... 235 ... 174 1 

I SOin. 36m. 36in. 22in. SOin. SSin. J 



( 258 . 
IdOin. 



185 . 
36in. 



115 
36in. 



296 



250 
83in. 



168 1 
36in.J 



Velocitt. 

Fksec 

1169 



1163 



Beooil. 
Ftlb. 
.. 23-6 



29*6 



Stress. 
Tons. 
2-40 



3-23 



Therm. 
Dry. 
71* 



71° 









LIGHT- WEIGHT 12-BORES, 


with loz. of No. 6 Shot. 










12-BOBES : 
No. 5466 

* 40758 

» 1072 


Weight 
of Gun. 
lb. oz. 
5 13} . 

5 13} . 

5 12} . 

5 4 . 

5 3 . 

4 14 . 


Length 

of 
Barrels. 
. 28in. 

27in. 

.. 26in. 

.. 24in. 

. 26in. 

. 2Un. 


Charge 

of 

Powder. 

88grs. 

35grs. 

39grs. 

eOgrs. 

87grs. 

40grs. 


Patterns and 
First BarreL 
20yds. 80/ds. 40yds. 
( 216 ... 192 ... 115 .. 
1 SOin. SSin. 36m. 

< 244 ... 177 ... 127 .. 
i SOin. 30in. 36m. 

< 217 ... 166 ... 100 .. 
1 SOin. 86in. 36in. 

(* 212 ... 157 ... 100 .. 
1 SOin. SSin. 33in. 

f 207 ... 180 ... 147 .. 
> 2:in. 33in. 33in. 

( 226 ... 160 ... 106 .. 
1 SOin. 36in. 3rin. 


Killing Cibcles. 

Second Barrel. 
20yds. 30yds. 40yds. 

221 ... 160 ... 123 > 

3 Jin. 36in. 36in.i 

251 ... 221 ... 142 ) 

22m. SOin. 36in.i 

227 ... 166 ... Ill I 


Velocitt. 
1152 ... 

1166 M . 

1174 ~ 

1156 M . 

1163 . M 

1150 ... 


Recoil. 

Ft.lb. 

27*3 

27-9 

28'3 

80*5 

2DD 

327 


Stress. 

Tins. 

T38 

2*55 

1*52 

1-81 

1-67 

1-79 


Thkric 
Dry. 

73° 
59° 


m 2502 


SOin. 3,in. 36in.J 
225 ... 212 ... 141 "> 


««• 


• 7255 


SOin. SOin. SSin. J 
226 ... 188 ... 150 ") 


53 3 


» 1906 


26in. SSin. 36in.) 
230 ... 214 ... 170 ") 


5»° 




26in. 30in. 36m. J 













16-BOBE GUNS, with 


los. of No. 6 Shot. 










16-BOEES : 
No. £861 


Weight 
of Gun. 
lb. oz. 
6 ... 

5 15 ... 

5 12 ... 

5 11 ... 

5 8* ... 

5 5| ... 


Length 

or 

Barrels. 
29in. 

28in. 

26in. 

SOio. 

27in. 

28in. 


Charge 

of 

Powder. 

36grs. 

36grs. 

35grs. 

33grs. 

37grs. 

SSgrs. 


Patterns and 
First Barrel. 
20yds. SOyds. 40yds. 
f 242 ... 171 ... 122 .. 
1 30in. 36in. SSin. 

( 219 ... 204 ... 157 .. 
1 28in. 33in. 36in. 

f 231 ... 150 ... 113 .. 
1 30in. 36n. S6in. 

( 218 ... 209 ... 149 .. 
1 26in. 80m. 36in. 

f 199 ... 164 ... 103 .. 
1 SSin. S6in. SOin. 

< 218 ... 147 ... 110 ,. 
1 SOio. 36in. 36in. 


Killing Circles. 

Sjcond Barrel. 
20yds. 3uyds. 40yds. 
247 ... 186 ... 130 > 


Velocity. 
Ft.sec. 
1169 ... 

1165 ... 
1167 ... 

1166 ... 
1162 M 
1160 ... 


Recoil. 

Ft.lb. 

261 

25*0 

27-9 

26*5 

276 

28*4 


Stress. 

Tons. 

2*66 

2*46 

2*61 

2*69 

2-64 

2*51 


Thfrm. 


» 854 


SOin. SOin. 88in.J 
227 ... 198 ... 163 ") 


S'° 


» 7330 
• 9029 


26in. SOin. 36in.i 

237 ... 183 ... 145 > 

26in. SSin. 36in.J 

254 ... 222 ... 170 ") 


61° 
64° 


• 1801 


22in. 80m. SSin./ 
226 ... 145 ... 108 ") 


5«° 


n 3794 


33in. S6in. 89m. J 
219 ... 141 ... 121 ") 


<*• 




SOin. 36in. 86in.J 





'JO BORE GUNS, with loz. or No. 8 Shot. 



20-BoRES : 
No. 2365 


WeiKht 

of Gud. 

lb. oz. 

5 15} 


Lei gib 

Barrels. 
... SOin. 


Charge 

of 

Powder. 

32grs. 


Patterns ahd 

First Barrel. 

20yds. SOyds. 40yds. 

< 246 ... 193 ... 129 .. 

1 26in. SSin. 36in. 


Killing CincLKs. 

Secoud Barrel. 
20yds. 30yds. 40yds. 

2tt ... 205 ... 142 7 

26in. 33in. 36in.J 


Velocitt. 

Ft.sec. 

1170 


Recoil. 
Ft.l\ 
... 241 


Stress. 
Tuns. 
3-06 


Therm. 


tt 1012 


5 13} 


... 20in. 


82grs. 


( 232 ... 168 ... 102 .. 
1 30m. SSin. 30iu. 


247 ... 178 ... 134 > 


1178 


... 26*4 


3-06 


55* 




33in. S3in. 26in.J 




„ 1405 


5 12 


m. Win. 


34KT8. 


< 217 ... 154 ... 104 .. 
1 SOin. S6in. 36in. 


221 ... 159 ... 120 ") 

30in. 36in. 36m. $ 


1163 


... 271 


3-00 


48' 


m 1043 


5 10 


... 27m. 


33grs. 


( 202 ... 142 ... 94 .. 
1 36in. S6in. 33in. 


215 ... 153 ... 95 ") 


1177 


... 28-2 


313 


55* 




36in. 33in. 30in.J 




M 9084 


5 7} 


... 28in. 


32grs. 


( 251 ... 218 ... 147 .. 
1 26in. SOin. S6in. 


258 ... 2')2 ... 165 "> 


1161 


... 26*3 


311 


55° 




26in. SOin. 33in.J 




2579 


5 7} 


... 26in. 


3^grs. 


f 211 ... 186 ... 117 .. 
1 26in. 33im 36in. 


237 ... 197 ... 108 ") 

26in. 33in. SSin.; 


1166 


... 28'2 


3*18 


«• 


„ 41856 


5 7 


... SOin. 


33grs. 


f 228 ... 207 ... 129 .. 
( 22in. SOin. 36in. 


...mo... 2S4 ... 201 ... 143 ") 
22in. SOin. 36inJ 


1160 


... 26-3 


3-70 


n % 


„ <»J0 


5 5} 


... Win. 


3Tgrs. 


f 251 ... 191 ... IIS .. 
( 2Gin. 33in. :Jbin. 


249 . . 174 ... 131 ) 

2'Jin. 33in. 36in. J 


1172 


... 29-3 


3*03 


4? 


„ 101C2 


5 4* 


... 2Sin. 


3Cgrs. 


f 214 ... 130 ... 10J .. 
(. &$in. 30in. 30in. 


3.8 ... 13S ... 95 \ 

30in. 3Gin. 33ulJ 


1138 


... 28-0 


3*03 


So* 



f 
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eient to bring the velocity up to the standard, and therefore the trial 
of this gun was abandoned. 

A* regards the proportions of powder and shot to be used, it is 
not easy to lay down definite lines, owing to the variations among 
nitro powders. With black powder, such as No. 4, a very fair pro- 
portion is 1 to 6 ; and as there are 18 drams in l|os. of shot, 8drs. 
of Maok powder is a suitable proportion. With the older nitro 
powders, which are about half the specific gravity of black powder, 
the proportion shoold be about 1 to 12 ; so that, as lloz. or shot is 
equal to 492 grains and a fraction, 41 or 42 grains of these old nitro 
powders closely accord with that proportion. With the new concen- 
trated powders the proport'ons vary too much to admit of any very 
definite statement. But what is seated above would only apply to 
barrels about SOin. long ; and, as the tables show, reduction in length 
of barrel requires an increase in the proportion ox powder. 

With regard to matters which will not be apparent from the tables, 
we may mention that /utt-ehokes often, throw the charge off the centre 
of the target; and light guns, the " hands "of which are small, 
throw the charge low, owing to the springing of the stock. Short 
barrels, besides requiring more powder, and giving more recoil, al o 
make more noise, and quickly produce headache. We take it that 
from 28 to 80 inches is a good length for either 12, 16, or 20-bores ; 
and * e doubt the advantage of shortening the barrel much below 28in. 

It will be seen that the narrower the bore, the higher is the stress 
in the barrel ; but it doej not follow that the stress is dangerous ; 
because the smaller the gauge, the less is the area for the pressure to 
act upon, end the strength of barrel would thus be relatively greater — 
other conditions being equal. We think, however, that |oz. charge is 
the marimnm that should be used for 20-bores. For loz. we should 
prefer a 16-bore or a light 12-bore— both of which, as is shown by the 
accompanying ttbles, can be made as light as the 20-bores that have 
here undergone trial. 

At the present time, however, we do not give puticulars relative 
to the experiment* with the lot. charge of snot. These we propose 
to summarise in a subsequent article. 

Beferring to the records of " patterns " and " killing circles," with 
the guns of different bore, at ranges of 20, 80, and 40 yards, it will 
be seen that we have grouped them together, by stating, immediately 
below each numerical pattern, the greatest spread of the shot that 
can. by any reasonable interpretation, be said to constitute a " killing 
circle. Each ring on the plate covers a space equivalent to 225 
circular inches; and, unless there are at least 15 pellets within the 
ring (i.e., an average of 15 circular inches to each pellet, or nearly 
4 inches apart in every direction) the chances of killing a bird are too 
remote to be relied upon; as such a distribution would only be 
equivalent to an evenly-distributed pattern of 60 pellets in a SOin. 
circle/ ^ And, by referring to the tabes of results, it will be seen that 
some of the cylinder barrels scattered the charge so broadly at 
40 yards that the " killing circle " was several inches less thau it had 
been at 80 yards— the greater portion of the pellets being so widely 
separated as to be practically useless. (In employing the word 
" cylinder," we do so in the conventional sense of a gnu that is not 
sufficiently altered in the boring to be considered a choke ; but, in 
fact, no truly cylindrical tube is sent out in a finished gun. All barrels 
are "touched up" more or less.) 

For general nurposes a cylinder barrel cannot be relied upon beyond 
80 yards, especially if the charge is less than lftos. With this charge 
of No. 6, a ft good cylinder ' ' should give a pattern of from 125 to 180 
pellets in the 80b. circle at 40 yards. Taking 126, as a number that 
will readily divide without fractions, the corresponding pattern with 
lot. of shot in the same barrel should be 14 less, or a pattern of 112 ; 
and with joz. of shot, it should be further diminished by 14, so that 
the pattern would be 96. It will be seen by the accompanying tables 
that some of the barrels in these trials gave patterns below 100 with 
loz. of shot i and, of course, still lower numbers were given with 
Jos. Now, in our opinion, a gun that has both barrels cylinders, 
with these small charges, is of comparatively little use at distances 
much beyond 80 yards, owing to the pellets being so wide apart ; and 
we think that the second barrel ought to be moderately choked. On 
the other hand, we consider it undesirable to have both barrels fully 
choked ; as, if so, the pattern at 20 yards has then so little spread 
that, unless you are "dead on" your bird, the chances of missing 
altogether are very considerable ; while, if you are " dead on," the 
bod will not be pleasant to chew. Accordingly, we should prefer 
a good cylinder or slight choke for the first barrel, and a medium or 
full ohoke for the second. 

We have used the words "First Barrel" and " Second Barrel" 
instead of " Right " and " Left," on the supposition that the most 
closely choked barrel would be used last: but in some instances the 
two barrels are so very nearly alike that it is difficult to distinguish 
between them. 

As regards the proportional number of pellets in the circles at 



different distances, we mav mention that if the charges of shot were 
quite evenly distributed, the number of pellets in the 80in. circle at 
40 yards should be exactly the same as in the first or 15in. ring at 
20 yards ; and this first ring at 40 yards shoulJ contain just one fourth 
of the number of pellets in the same ring at 20 yards. By comparing 
the figures in records of the 7 lb. 12 bore, it will be seen that they 
come approximately close with the l£oz. charge. With the cylinder 
barrel, the ave age number of pellets in the 30in. circle, at 40 yards, 
was 138, and one*-fourth of that number would be 83 and a fraction ; 
while the actual number of pellets in the 1st ring at 20 yards averaged 
89. Again, with the choked barrel, the average in the SOin. circle 
was 238, giving within a fraction of 60 when divided by 4 ; and the 
actual average was 63. With some of the guns, however, especially 
20-bores, where the barrels are much choked, the tables previously 
published have hh wn a much larger proportion of pellets concen- 
trated in the centre of the target at the 20 yards distance. 

Although we give the velocities recorded with each gun, they may 
for all practical purposes be considered to be equal throughout, as 
the variations are due to slight differences in caps, powder, tempera- 
ture, Ac, that cannot le controlled. But it will be seen that these 
slight variations in velocity are usually accompanied by variations in 
recoil likewise. We may add that, where the temperatures are given 
in italic figures, they intimate that the records were not taken by us 
at the time of the tria's, but they are stated as nearly as we can 
estimate them from published reports. The addition of meteoro- 
logical records was an after-thought, brought about by the variation 
of results exhibited as the weather changed. But we give in this 
summary only the temperature taken by the dry bulb thermometer, 
as the addition of the wet bulb and barometric records would produce 
too much complication. We may mention, however, that where— as 
with the trials of the 71b. gun, given in the table below— the reading 
of the wet bulb thermometer is much be'ow that of the dry bulb 
(vis., "Dry 71°, Wet 61°"), it indicates that evaporation was going 
on very rapidly; and the powder would thus become dry much 
sooner than when (as stated in the report published on a previous 
page) the record appeared as " Dry 64°, Wet 64°." 

12-BOBB, Ho. 30,448; weight, 71b.; barrels, SOin. 

Barometer, 29*62. Thermometer— Dry, 71°; Wet, 61°. 

BIGHT BABBEL.- Powder, 34grs. ; shot, los. (270 pallets) ; gas pressure, 
2*40 tons per sq. inch. 



40 YABDS PATTEBN. 



Total Out- Telocity 



1st 2nd 3rd 4tE 5th 6th in SOin. side (10yards).BecoU. 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ftoeo. FUt>. 



1 ... 


43 ...35. 


..32. 


..24. 


19 . 


..15 . 


.... 134 . 


. 136 . 


1186 .. 


22*0 


2 ... 


32 ...24. 


..23. 


..18. 


14 . 


..20 . 


.... 97 . 


. 173 . 


1141 .., 


22*8 


3 ... 


45 ... 86 . 


..35. 


..21. 


22 . 


..18 . 


.... 137 . 


.133 . 


..... 1195 .. 


24-8 


4 ... 


43 ... 28 . 


..24. 


..25. 


20 . 


.. 14 .. 


.... 119 . 


. 151. 


..... 1132 .. 


23'2 


5 ... 


39 ...84. 


.80. 


..18. 


.... 18 . 


.. 14 .. 


.... 121 .. 


. 149 . 


1195 ... 


24*3 


6 .„ 


35 ...36. 


..24. 


..23. 


....17 . 


.. 19 .. 


.... 118 . 


.152 . 


..... 1154 ... 


23*6 


7 ... 


48 ...32. 


..29. 


..25. 


15 . 


..12 .. 


.... 134 . 


. 136. 


..... 1190 .. 


25-0 


8 ... 


36 ...34. 


..28. 


..22. 


.... 20 . 


.. 16 .. 


.... 120 .. 


. 150. 


..... 1141 ... 


22*5 


9 ... 


40 ...36. 


..30. 


..26. 


.... 18 . 


.. 17 .. 


.... 132 .. 


.138. 


..... 1181 ... 


24*0 


10 ... 


45 ...81. 


..S3. 


..20. 


..... 18 . 


..28.. 


.... 129 .. 


. 141. 


..... 1176 ... 


23*4 


Aver... 


40 ... 83 . 


.29. 


.22.. 


.... 18 . 


..17.. 


.... 124 .. 


. 146 ...... 1169 ... 


23*6 




80 TABDS PATTEBN. 




Total 


Out- 








1st 2nd 


3rd 


4th 


5th 


6th 


in SOin. 


side 






Bound, ring. ring. 
1 ... 68 ...40. 


*«?' 


ring. 


ring. 
26 . 


!fr'.. 


circle. 
.... 179 .. 


SOin. 
. 91 


Telocity. 


Beooi] 


2 ... 


72 ... 46 .. 


.33. 


.27 . 


.... 20 . 


.. 17 .. 


....178.. 


. 92 






3 ... 


80 ...38. 


.84. 


.25. 


.... 22 . 


..22 . 


.... 127 .. 


. 143 






4 ... 


61 ...57.. 


.36. 


.27. 


.... 20 . 


..19 .. 


.... 181 .. 


. 89 






5 ... 


64 ...45.. 


.86. 


.20. 


.... 27 . 


.. 13 .. 


.... 167 .. 


.103 






6 ... 


75 ... 42 . 


.33. 


.25. 


.... 23 . 


.. 17 .. 


.... 175 .. 


. 95 


(As above.) 


7 ... 


38 ...54.. 


.85. 


.28 . 


.... 9. 


..13 .. 


.... 155.. 


. 115 






8 ... 


63 ... 47 . 


.41. 


.26. 


21 . 


..16.. 


.... 177 .. 


. 98 






9 ... 


70 ...53.. 


.83. 


.24. 


.... 19 . 


..18.. 


....180... 90 






10 ... 


26 ...33.. 


.86. 


.IS. 


24 . 


.. 21 ...„ 106 .. 


. 162 







Aver... 57 ... 46 ... 36 ... 24 21 ... 17 163 ... 107 

20 TABDS PATTEBN. Total Out- 

lst 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Telocity. Beeoil 



1 ... 116 ...62 ...29 ...16 . 

2 ... 141 ... 66 ... 82 ... 18 .... 
8 ...120 ...64 ...84 ...21 .... 

4 ... 132 ... 59 ... 87 ... 22 .... 

5 ... 147 ...61 ...30 ...14.... 

6 ...128 ...56 ...85 ...19.... 



7 228 ... 47 

6... 4 257... 13 

9 ... 6 239 ... 31 

7... 2. 250... 20 

6 ... 1 252 ... 18 

7... 7 m..., 238... 82 (As above*) 



liA) 



SPOETING GUNS AND GUNPOWDERS. 



20 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring, ring. ring, circle. SOin. Velocity. Recoil. 

7 ... 130 ... 68 ... 25 ... tO 11... 3 241... 20 

8 ... 142 ... 62 ... 28 ... 18 9 ... 5 230 ... 20 

9 ... 1S2 ... 58 ... 36 ... 14 4... 2 240... 30 

10 ... 126 ... 65 ... 26 ... 20 7... 3 237... 33 

Ato... 131 ... 62 ... 81 ... 18 7... ~i 242 ... 23 



LEFT BARREL.— Powder, 34gn.; shot, lo*. (270 pellet*); gas pressure, 
2*40 tons per sq. inch. 

40 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. tide 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. BecoiL 

1 ... 50 ... 42 ... 50 ... 29 20 ... 18 171... 99 

2 ... 78 ... 44 ... 32 ... 25 20 ... 15 179... 91 

3 ... 59 ... 61 ... 40 ... 23 17 ... 15 183... 87 

4 ... 62 ... 50 ... 33 ... 14 20 ... 11 162 ... 103 

5 ... 74 ... 58 ... 43 ... 16 13 ... 13 191 ... 7d 

6 ... 35 ... 43 ... 25 ... 28 21 ... 18 131 ... 133 (As before.) 

7 ... 61 ... 55 ... 33 ... 22 16 ... 11 176 ... 94 

8 ... 70 ... 67 ... 42 ... 18 11 ... 14 197... 73 

9 ... 66 ... 45 ... 31 ... 21 18 ... 16 166 ... 104 

10 ... 73 ... 60 ... 35 ... 21 15 ... 12 189 ... 81 

Arer... 63 ... 52 ... 37 ... 22 17 ... 14 174 ... "S 

30 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. Becoil. 

1 ... 114 ... 71 ... 16 ... 22 6 ...12 223... 47 

2 ... 122 ... 67 ... 33 ... 17 8 ... 5 239 ... 31 

3 ... 130 ... 53 ... 30 ... 19 13 ... 7 ...... 282 ... 33 

4 ... 137 ... 65 ... 29 ... 15 7 ... 3 245 ... 25 

5 ... 105 ...53 ...39 ...20 15... 5 217... 53 

6 ... 140 ... 62 ... 23 ... 18 8 ... 7 243 ... 27 (As stove.) 

7 ... 126 ... 59 ... 34 ... 22 10 ... 8 241 ... 29 

8 ... 138 ... 66 ... 28 ... 16 5 ... 4 246 ... 24 

9 ... 133 ... 54 ... 32 ... 21 9 ... 6 240 ... 30 

10 ... 102 ... 60 ... 36 ... 17 6 ... 4 ...... 215 ... 55 

Arer... 125 ... 61 ... 30 ... 19 9 ... 6 235 ... 35 

20 YABDS PATTEBN. Total Out- 
let 2nd 3rd 4th 5th 6th in Win. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. BecoiL 

1 ... 225 ... 28 ... 11 ... 1 0... 285... 5 

2 ... 219 ... 24 ... 15 ... 4 2 ... 262 ... 8 

3 ... 199 ...30 ...20... 6 1... 2 255... 15 

4 ... 233 ...20... 8... 3 2... 1 264... 6 

5 ... 204 ... 36 ... 12 ... 6 3 ... 258 ... 12 

6 ... 231 ... 17 ... 10 ... 4 2... 2 262... 8 (as above.) 

7 ... 208 ... 34 ... 12 ... 7 1... 1 261... 9 

8 ... 220 ... 24 ... 16 ... 3 1 ... 283 ... 7 

9 ... 242 ... 15 ... 5... 2 0... 2 264... 6 

10 ...200 ...34 ...18... 5 8... 257... 13 

Aver... 218 ...26 ...13... 4 1... 1 261... 9 



18-BOEE, Ho. 90,448; weight, 71b. ; barrels, 30in. 

With Lamb* Charge of Shot, tie. ljoz. 

BIGHT BABBEL, powder S7grs.; shot lftos. (304 pellets) ; gas pressure, 

3*22 tone per sq. inch. 

40 YABDS PATTEBN. Total Out- Velooity 

1st 2nd 3rd 4th 5th 6th inSOin. side (10 yards). Bec^il. 
Bound, ring. ring. riog. ring. ring. ring, circle. 30in. Ft.seo. Ft.lb. 

1 ... 46 ... 30 ... 25 ... 23 18 ... 15 124 ... 180 1167 ... 29*3 

2 .!. 82 ... 26 ... 20 ... 14 13 ... 13 92 . 

8 ... 42 ... 30 ... 23 ... 20 15 ... 18 115 . 

.17 ...11 108 , 

. 14 ... 12 135 . 

. 18 ... 17 120 . 

. 16 ... 23 98 , 

. 17 ... 16 106 . 



4 ... 38 ... 28 ... 21 ... 21 . 

5 ... 44 ...35 ...81 ...25. 

6 ... 36 ... 38 ... 26 ... 20 . 

7 ... 28 ... 27 ... 19 ... 22 . 

8 ... 41 ... 24 ... 22 ... 19 . 

9 ... 33 ... 34 ... 36 ... 20 .. 
10 ... 45 ... 32 ... 29 ... 24 . 



212 1181 ... 300 

. 189 ...... 1158 ... 28-6 

. 196 1163 ... 298 

, 169 1136 ... 295 

, 184 1181 ... 30*4 

. 203 1172 ... 302 

198 ...... 1154 ... 28*8 

. 16 ... 17 123 ... 181 1149 ... 29*0 

. 15 ... 14 130 ... 174 1172 ... 801 



Aver.,. 89 ... 80 ... 85 ... » 16 ... 16 115 ... 189 U63 ... 2*6 



30 YABDS PATTEBN. Toted Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BecoiL 

1 ... 74 ... 53 ... 39 ... 25 24 ... 15 191 ... 113 

2 ... 61 ... 52 ... 44 ... 30 10 ... 16 187 ... 117 

3 ... 69 ... 40 ... 35 ... 29 22 ... 18 182 ... 122 

4 ... 71 ... 55 ... 87 ... 31 16 ... 11 ...... 194 ... 110 

5 ... 65 ... 50 ... 36 ... 36 22 ... 13 187 ... 117 (As before.) 

6 ... 72 ... 54 ... 33 ... 25 20 ... 16 184 ... 120 

7 ... 68 ...46 ...38 ...18 16 ... 25 170 ... 134 

8 ... 77 ... 52 ... 33 ... 27 19 ... 17 191 ... 113 

9 ... 59 ... 50 ... 34 ... 84 21 ... 14 177 ... 127 

10 ... 71 ... 58 ... 82 ... 23 17 ... 15 183 ... 121 

Arer... 69 ... 52 ... 36 ... 28 20 ... 16 185 ... 119 

20 YABDS PATTEBN. Total Out- 

let 2ad 3th 4th 5th 6th inSOin. ride 
Bound, ring. ring. ring. riog. ring. ring, circle. SOin. Velocity. BecoiL 

1 ... 112 ... 64 ... 38 ... 22 12 ... IS ...... 236 ... 68 

2 ... 143 ... 66 ... 32 ... 19 15 ... 11 280... 44 

3 ... 121 ... 76 ... 48 ... 24 15 ... 9 269 ... 35 

4 ... 132 ... 67 ... 39 ... 15 12 ... 5 253 ... 51 

5 ... 145 ...68 ...27 ...17 19... 8 ...... 257 ... 47 

6 ... HO ... 75 ... 31 ... 20 16 ... 6 266 ... 38 (Ae abore.) 

7 ... 123 ... 72 ... 41 ... 16 13 ... 10 252 ... 52 

8 ... 135 ... 74 ... 35 ... 18 15 ... 9 262 ... 42 

9 ... 138 ... 67 ... 42 ... 13 11 ... 6 260 ... 44 

10 ... 141 ... 71 ... 26 ... 22 17 ... 12 280 ... 44 

Aver... 133 ... 70 ... 38 ... 19 14 ... 9 258 ... 46 



LEFT BARBEL, powder 37gs. ; shot lioz. (304 pellets) ; gas pressure, 
3*22 tons per sq. inch. 

40 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beooil. 

1 ... 62 ... 36 ...45 ...36 13 ... IS 179 ... 125 

2 ... 35 ...27 ...31 ...22 22 ... 16 115 ... 189 

3 ... 56 ... 40 ... 28 ... 22 19 ... 25 146 ... 158 

4 ... 75 ... 58 ... 30 ... 23 20 ... 13 186 ... 118 

5 ... 68 ... 44 ... 33 ... 20 19 ... 19 165 ... 139 

6 ... 64 ... 41 ... 35 ... 29 15 ... 14 169 ... 185 (As abore,) 

7 ... 76 ... 60 ... 32 ... 25 31 ... 11 193 ... Ill 

8 ... 59 ... 45 ... 27 ... 21 21 ... 15 152 ... 152 

9 ... 63 ... 51 ... 34 ... 31 18 ... 16 182 ... 122 

10 ... 73 ...64 ...36 ...24 22 ... 13 197 ... 107 

Arer... 63 ... 47 ... S3 ... 25 21 ... 15 163 ... 126 

80 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Beooil. 

1 ... 94 ... 62 ... 49 ... 32 25 ... 20 237... 67 

2 ... 143 ... 72 ... 26 ... 18 13 ... 9 259 ... 45 

3 ... 139 ... 65 ... 87 ... 20 18 ... 11 ...... 261 ... 43 

4 ... 120 ... 57 ... 35 ... 24 10 ... 12 236 ... 68 

5 ... 131 ...69 ...40 ...22 16 ... 10 262... 42 

6 ... 136 ... 72 ... 39 ... 12 11 ... 5 259 ... 45 (As abore.) 

7 ... 145 ...71 ...21 ...20 11... 7 257... 47 

8 ... 129 ... 74 ... 82 ... 16 14 ... 11 251 ... 58 

9 ... 62 ... 68 ... 44 ... 32 28 ... 16 206 ... 98 

10 ... 147 ... 70 ... 26 ... 22 15 ... 8 265 ... 39 

Arer... 125 ... 68 ... 35 ... 22 16 ... U 253 ... 54 

20 YABDS PATTEBN. Total Out- 

let 2nd Sri 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ling. ring, circle. SOin. Velocity. Becofl. 

1 ... 238 ... 44 ... 15 ... 2 0... 1 297... 7 

2 ... 243 ...38... 9... 4 1... S 299... 5 

3 ... 231 ... 40 ... 14 ... 6 S ... 1 291 ... IS 

4 ... 233 ... 42 ... 17 ... 3 ... 295 ... 9 

5 ... 248 ... 39 ... 11 ... 5 1 ... 3 298 ... 6 

6 ... 236 ... 40 ... 10 ... 7 . 5 ... 293 ... 11 (As abore.) 

7 ... 230 ... 45 ... 16 ... 5 2... 2 298... 8 

8 ... 239 ... 47 ... 7... 2 0... 1 295... 9 

9 ... 244 ... 83 ... 15 ... 6 2... 298... 6 

10 ... 285 ... 43 ... 13 ... 3 . 4... 1 294... 10 

Aver... 238 .., 41 ... IS ... ~4 ...... "i ... 7 298 ... 1 
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161 



( ,4 Field," June 18, 1896; Vol. 87, p. 902.) 

THE RESULTS obtained with loz. charges have been already 
summarised ; and we here give corresponding tables relative to the 
reduced or joz. charges. Bat even in this compact form it is not 
easy to follow all the variations, because some of the barrels have 
been cylinders, others slightly choked, and others, again, varying 
from medium to fall chokes ; while some guns have had both barrels 
Terr nearly the same, whereas others have combined two varietfes of 
boring. 



We have accordingly thought it desirable to compile some additional 
tables, whereby it may be seen at a glance how the respestive guns 
compare with one another, as to being choked or otherwise ; and 
likewise how the guns of different gauges tear compar'son with om 
another in this respect, as well as with regard to the killing circle*. 

The first of these compilations, given below, shows that of six 
light 12 bores, the one at the top of the list (where, as in previous 
tables, the guns are arranged according to weight), No. 5466. has a 
cylinder first barrel and the second barrel slightly choke 1; whereas 
the next gun is slightly choked in the fir«t, and more choked in the 











REDUCED CHABGE OF 8HOT. 


















12-BJBE GUNS, with Joi. or No. 6 Shot. 










12-Bonss: 
No. 5466 


Weight 

of Gun. 

lb. os. 

5 18} 


Length 

Barrels. 
... 28in. 


Charge 

of 

Powder. 

37grs. 


Patterns and Killing Circles. 

First Barrel. Second Barrel. 

20yds. 90yd?. 40yds. 20yds. 30yds. 40yds. 

/ 177 ... 141 ... 106 189 ... 156 ... 110 \ 

I SOin. SSin. SOin. SOin. SSin. SSin. ) 


Velocity. 
Ft.sec. 
1152 ... 


Becoil. 
Ft.lb. 
22*5 


Stress. . 
Tons. 
1-23 


Temp. 

*3> 


„ 40758 


5 IS* 


... 27in. 


Sign. 


C 218 ... 163 ... 112 225 ... 181 ... 156 ") 

I SOin. SSin. SSin. 22in. SSin. SSin. $ 


1162 ... 


22*8 


2*25 


78» 


M 1072 


5 13* 


... 26in. 


88grt. 


C 203 ... 158 ... 102 202 ... 158 ... 114 "> 


1168 ... 


234 


1*43 


59° 




I SSin. SSin. 36in. SOin. SSin. SSin. ) 




M 2052 


5 4 


«. 24m. 


38grs. 


< 202 ... 138 ... 105 203 ... 175 ... 123 > 


1161 „ 


26-3 


1-43 


46° 




I SOin. SSin. 36in. 26in. SSin. S6in. ) 




m 7255 


5 8 


... 26in. 


Sfgrs. 


< 207 ... 189 ... 147 226 ... 188 ... 150 > 


1165 ... 


24*5 


1-48 


58° 




I 26in. SOin. SSin. 22in. SOin. SCin. ) 




•• 1806 


4 14 


... 24Jn. 


38grs, 


< 205 ... 138 ... 95 208 ... 183 ... 140 1 

\ SOin. SSin. SSin. 26in. SOin. SSin. ) 


1164 ... 


27-0 


1*25 


3+ 



16-BORBS : 
No. i861 


Weight 

of Gun. 

lb. os. 

6 


Barrel. 
•«• 29m. 


Charge 

of 

Pcwder. 

34gis. 


Pattebsts avd 
First Barrel. 
20yds. I'O/ds. 40yds. 
f 2u7 ... 152 ... 100 ... 
\ 30in. 33in. SSin. 


Killieo Circles. 

Second BarreL 

20yds. 80yds. 40yds. 
219 ... 158 ... 116 > 

26in. SSin. SSin. J 


Velocity. 
Ft.sec. 
1168 ... 


Becoil. 

Ft.Ib. 

22-7 


STRES8. 

Tons. 
1-25 


Temp* 


• 854 


5 15 


... 28in. 


35grs. 


< 206 ... 186 ... 137 ... 


205 ... 179 ... 146 ") 


1161 «. 


217 


1*21 


Si* 




1 26in. SOin. 36in. 


26in. SOin. SSin. ) 




■ 73S0 


5 12 


... 26in. 


34grs. 


f 208 ... 155 ... 110 ... 


214 ... 172 ... ISO > 


1165 ... 


237 


1*85 


61* 




I SOin. SSin. 36in. 


26in. SSin. 3 Jin. J 




• 9029 


5 11 


... 30.21. 


Slgrs. 


( 209 ... 188 ... 142 ... 
i 26in. SOin. SSin. 


220 ... 194 ... 157 \ 

22in. SOin. SSin./ 


1170 ... 


21*8 


2*25 


64° 


• 1S01 


5 8} 


... 27in. 


SSgrs. 


f 184 ... 146 ... 75 .. 
1 SSin. SSin. SOin. 


201 ... 142 ... 88 \ 

SOin. 88in. 83Jn.) 


1160 ... 


23*3 


1*29 


5*° 


* 8794 


5 51 


... 28in. 


86grs. 


< 193 ... 144 ... 102 ... 
1 SOin. 3€in. SSin. 


205 ... 156 ... Ill 1 


1160 ... 


24-0 


m 


it 




SOin. SSin. SSin. J 





16-BOBE GUNS, with gos. of No. 6 Shot. 

Pattebsts avd Killieo Circles. 
First Barrel. Second Ba 

2Cyds. I'O/ds. 40yds. 20yds. 80yds, 

2u7 ... 152 ... 100 219 ... 158 

30in. 33in. SSin. 26in. SSin. 

208 ... 186 ... 137 206 ... 179 

26in. SOin. 36in. 26in. SOin. 

208 ... 155 ... 110 214 ... 172 

SOin. SSin. 36in. 26in. SSin. 

209 ... 188 ... 142 220 ... 194 

26in. SOin. SSin. 22in. SOin. 

184 ... 146 ... 75 201 ... 142 

SSin. SSin. SOin. SOin. 88in. 

193 ... 144 ... 102 205 ... 156 

SOin. 3€in. SSin. SOin. SSin. 

20-BOBE GUNS, with goz. or No. 6 Shot. 

Patterns ahd Killivo Cibcles. 

First Barrel. Second BarreL 

20yds. 30yds. 40yds. 20yds. SOydi. 40yds. 

< 807 ... 168 ... 134 219 ... 186 ... 180 > 

I26in. SOin. SSin. 26m. 80in. SSin.) 

< 213 ... 160 ... 126 214 ... 207 ... 146 > 

I SOin. 36in. SOin. 26in. SOin. SSin.) 

f 217 ... 154 ... 104 221 ... 159 ... 120 > 

I26in. SSin. SSin. SOin. 83in, SSin.) 

f 205 ... 157 ... 107 203 ... 167 ... 116 ^ 

l30in. SSin. SOin. SSin. SSin. SOin. J 

( 216 ... 181 ... 130 225 ... 190 ... 137 * 

I22in. 30in. 36in. 22in. SOin. SSin.) 

C 186 ... 133 ... 97 207 ... 189 ... 105 > 

I SOin. SSin. COin. 26in. 36in. 33in.) 

$ 198 ... 181 ... 125 202 ... 178 ... 112 } 

I26in. SOin. SSin. 26in. SOin. SSin.) 

< 209 ... 178 ... 140 213 ... 184 ... 141 ") 

I26in. SOin. 36in. 26in. SOin. SOin. ) 

( 198 ... 129 ... 98 202 ... 145 ... 93 } 

I SOin. SSin. 36in. 30in. SSin. SSin.) 

' ■ " ' ■■111! ' I ■ ■ ■ . 



20-BORES: 
No. 2365 

• 1012 

• 1405 

• 1043 

• 9084 

• 2579 
» 41856 
n 6830 

• 10162 



Weight 
of Gun. 
lb. ox. 

5 15} 

6 13} 
5 12 
5 10 
5 7| 
* 7} 
5 7 
5 5} 
5 41 



Length 

BarreL 
SOin. 


Chargs 

of 

Powder 

SOgrs. 


29in. 


SOgrs. 


28in. 


SSgrs. 


27in. 


Slgrs. 


28in. 


SOgrs. 


26in. 


Slgrs. 


SOin. 


Slgrs. 


SSin. 


35grs. 


28h>. 


85grs. 



Velocity. Becoil. 
Ffcsec. Ft.lb. 



1169 
1177 
1161 
1180 
1163 
1163 
1165 
1167 
1164 



196 
21*2 
22*0 
217 
21*4 
234 
21*8 
23*8 
22*9 



Stress. 
Tons. 
2*14 



2*14 
2*18 
220 
2-22 
2*27 
8-33 
2*41 
2-41 



TSMT4 



55° 

61* 
7l« 
if 

SO* 
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SPOBTING GUNS AND GUNPOWDERS. 



second ; the third has both barrels oylinders ; the fifth both barrels 
full chokes, and so on. 

On looking down the columns, moreover, it may be seen how the 
guns of different gauge compare with one another in the respective 
grouping ; and it will be ob >erved how very closely they often run 
together. On the other hand, some rather curious differences may 
occasionally be traced. For instance, it dees not follow, becausa two 
barrels give nearly identical results at 40 vards, that there is similar 
regularity at other distances ; nor does a choked barrel always give a 
larger pattern at 20 yards than a cylinder carrel at the same distance, 
although it may give 50 per cent, higher pattern at 40 yards. See, 
for instance, these two barrels among the lo-bores : 

90 yards. 30 yards. 40 yards. 

No. 1801,-CylInder Barrel 226 145 103 

No. 854.— Full Choke 227 198 163 

Somewhat similar instances may likewise be found among the 12 
and 16 bores, by looking over the figures in the following table : 

PATTERNS OF LIGHT 12-BORES, with los. Shot. 

Gun. Cylinder. Slight Choke. Fuller Choke. 

90yds. 30yds. 40yds. 20yds. 30yds. 40yds. 20yds. 30yds. 40yds. 

No. 5466 216 ...192 ...115 ... 221 ... 169 ... 123 ... — ... — ... — 

,,40758 — ... — ... — ... 244... 177 ...127 ... 251 ... 221 ... 142 

1A - C217...166...100 ... -... -... - ... -... -... - 
•' 1072 1227 ...166 ...111 ... — ... — ... — ... — ... — ... — 

„ 2052 212... 157 ...109 ... 225 ... 212 ... 140 ... — ... — ... — 

72*5 _ _ - _ _ _ ("207 ...189 ...147 
» T™ 1226... 188... 150 

h 1906 926 ... 160 ... 108 ... — ... — ... — ... 230 ... 214 ... 170 

PATTERNS OF 16-BOBES, with loz. Shot. 

ii~ oart _ f242 ... 171 ... 122") _ _ _ 

No * 2 861 ""••• ""■•" •1247 ...186.. .130) " 

rju • — - - - ("219 ...204 ...157 

»» 85 * —- — "• •• ""- "1227... 198 ...163 

„ 7330 231 ...150 ...113 ... — ... — ... — ... 237 ... 182 ... 145 

onao ----- f23S...203...140 

♦' K* 29 "-- - - - - -1251 ...222 ...170 

i«ni C199... 164...103) _ _ _ — 

*• m)1 1226 ...145.. .108) - - """• ~ 

„ 8794 218 ... 147 ... 110 ... 219 ... 141 ... 121 ... — ... — ... — 

PATTERNS OF 20-BOBES, with loz. Shot. 

1*0. 2365 — ... — ... — ... 246 ... 193 ... 129 ... 255 ... 205 ... 142 

„ 1012 232 ... 168 ... 102 ... 247 ... 178 ... 184 ... — ... — ... — 

to 1405 217 ... 154 ... 104 ... 221 ... 150 ... 120 ... — ... — ... — 

iaai (202 ...142... 94} _ ^ . _ 

* 1043 1215 ...153... 951- - - "■ - -"- - • *" 

.9084 *. - — --- (251 ... 218 . .. 147 

* *** - - 1258 ...2d2... 165 

* 2579 237 ... 197 ... 108 ... 211 ... 186 ... 117 ... — ... — ... — 

* 41056 —„.—... — ... 228... 207 ...129 ... 234 ... 201 ... 143 

.6180 ^ - - C251...191...118} ^ - _ 

* ***• "• 1249... 174 ...131 J- •" — 

* loiea f2H...i80...ioo> — *. — -. - — 

* 10iea 1228 ...188... 95 j "• — '" ""••• 

We have not thought it necessary to go into the same amount of 
detail with the loz. charge of shot ; but it occasionally happens that 
guns make rather larger patterns with a reduced charge, in like 
manner as the heavy 12-bore, in the next table, chows, with loz. 
of shot, rather higher numbers (in the SOin. circle at 40 yards) than 
lb doas with lioz. ; but with this increase of pattern there i* 
occasionally a diminution in size of the killing circle. The next 
table summarises the whole of the guns of the three bores, and 
shows the average jattern and average killing circle with each group 
of barrels. 

As a general conclusion we may say that we think there is very 
little difference in the results of the shotting of the various lores 
when the barrels are equally well regulated and the weight of the 
gun is suitably Dropoitioned to the charge used therein. It is, in 
our opinion, a mistake to have a gun made with exceedingly short 
bantela, as you must either submit to a low Velocity in the shot or 
use a larger amount of powder, which is productive cf mora reco'.l 
and louder report. If velocity is reduced, there must be greater 
allowance made in firing at game, or you will sho t behind ; and the 
striking force of the pellets will le less, although not diminished in 



the same proportion as the falling off in the chronograph records. 
An idea of tue difference in energy or striking force may be obtained 
by referring to particulars given on page 52. 

GEVXKAL SUmULEY OF FATTEBVS AVD KILLING CHICLES. 

Thi number of banels of which each group of giro con ist* is 
stated in the columns hereafter give.i. 'ihus, there were six light 
12-bores tried, or twelve barrels; tni of these barrels live were 
classed as cylinders, giving, with the loz. charge, patterns not 
exceeding 115 at 40 yards; those claseoi as elightly cfcoked gave 
more than 115 and not exceeding 140; while those more fully 
choked exceeded 140. In this summary we have included the Joz. 
charge, and class ad the guns in th9 tame positions as they held with 
the loz. charge. There is generally a little reduction in the killing 
circle, as will be seen by comparing the figures in the last table with 
those of the loz. charge. 

HEAVY 12-BORE (71b.), with 1Joz. ajtd loz. charges. 
Cylinder Barrel. Choked Barrel. 

20yds. 80yds. 40yds. 20yds. 30yds. 40jd3. 

IgOK. CHARGE: 

Pattern 256 ... 185 ... 115 I I 296 ... 250 ... 168 

Circle... SOin. 39in. 30m. | |22in. 33in. 38m. 

lOZ. CHARGE: 

Pattern 242 ... 163 ... 124 | I 261 ... 235 ... 174 

Circle.. 30in. 36in. 86in. 1 22in. 30in. SSin. 



12, 16, AND 20 BORES, WITH FULL (los.) 
Cylinder. Blight Choke. 

20yds. 30yds. 40yds. 20yds. 30yds. 40yds. 
Lioht 12-Borbs (5 barrels) : (3 barrels) 

Pattern 220 ... 168 ... 106 I 230 ... 183 ... 130 
35in. 1 30in. 32m. 35in. 

(3 barrels) 
. 107 I 236 ... 166 ... 124 
37in. 1 SOin. SSin. 34m. 

(7 barrels) 
. 100 I 236 ... 184 ... 125 
83in. 1 27in. 33in. 35in. 



Circle... 30in. 35in. 
16- Bores (4 barrels) : 

Pattern 218 ... 151 . 

Circle... 31in. 36in. 
20-Bores (7 barrels) : 

Pattern 221 ... 155 . 

Circle... 32in. 35in. 



CHABGE6. 

Fuller Choke. 
20yds. SOyds. 40yds. 

(4barels) 
228 ... 203 ... 152 
25m. 31in. SSin. 

(5 barrels) 
235 ... 203 ... 157 
261n. JtMn SSin. 

(4 barrels) 
249 ... 214 ... 149 
25in. Slin. 85in. 



12, 16, AND 20-BOBES, WITH SEDUCED (|oz.) CHABQE6. 



Cylinder. 
20yds. 30yds. 40yds. 

Light 12-Bores : 
Pattern 195 ... 145 ... 104 I 
Circle... Slin. 83in. Slin. | 

16-BORE8 : 
Pattern 199 ... 148 ... 95 I 
Circle... 31in. S4in. SSin. | 

20-Bores : 
Pattern 202 ... 143 ... 101 I 
Circle... 29in. 34in. 33in. 



Slight Choke. 
2Qyds. SOyds. 40yds. 



Fuller Choke. 
20yds. 30yds. 40yds. 



206 ... 164 . 
29in. SSin. 



213 . 
27in. 



206 
29in. 



. 163 . 
S4in. 



. 171 . 
Slin. 



. 116 
34in. 



, 119 I 
34in. | 



118 I 
34in. | 



1 216 ... 185 . 
1 2iin. Slin. 

I 210 ... 187 . 
25in. SOin. 

214 ... 162 . 
25in. Slin, 



. 148 
Siin. 



, 143 
34m. 



185 



PHOTOGRAPHS OF QUIT FA1TEBMS. 

12, 16, ahd £0 Bores. 

On the following pages we give copies of twelve photographs repre- 
senting patterns made by the right and left barrels of 12, 16, and 20 
bore gnns at ranges of 20 yards and 40 yards. Of course they can 
only be taken as generally representative of the results given by the 
respective gnns ; because, in all probability, no two patterns from the 
same barrel have been exactly alike, while 120 rounds have been fired 
from each of the guns, of which complete records have already been 
published. 

By running the eye down the page, and comparing the three 
illustrations under one another (as, for instance, those numbered 1, 5, 
and 9), one sees at a glance the results shown by the three gnns 
under similarity of condition, except that the 20-bore has an eighth 
of an oonoe less shot. On the other hand, by looking at the 
patterns side by side (i.e., to numbers 5 and 6, 9 and 10, and 
so on), one sees the performances of the same gun, with right and 
left barrel, at the same distance. The circles will likewise show how 
differently two barrels may throw the charge— fig. 1 teing very 
different from fig. 2 ; and, if anyone cares to count the pellets within 
the respective rings, he will see how much the patterns vary at equal 
distances from the centre of the target. 

It will be seen that there are six rings on the target : and the 
fourth is the SOin. circle usually adopted by punmakert in testing 
their guns. The inner circle is 15 inches in diameter ; and each of 
the belts surrounding it contains just the tame are* as the inner 
circle, or onj-fourth the area of the 30-inch circle. 




12-BORE GUN AT 20 YARDS. 
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L-Pirat Barrel, with loz. shot. 2.-Second Barrel, with lox. shot. 

16-BORE GUN AT 20 YARDS. 




5,-Pint Band, with Ioe. shot. 6.-Second Barrel, with lox. shot. 

20-BOBE Gini AT 20 YARDS. 





9.— First Barrel, with got. ehot 



10.— Second Barrel, with goz. shot 




18-BOBE GUN AT 40 TASD8 




3,-Fint Barrel, with los. .hot. 4.-flecond Barrel, with loa. shot. 

10.B0RK GUN AT 40 TABDS. 





7.— Pint Banal, with los. shot. &— Second Barrel, with lot. shot. 

20-B0RE GUN AT 40 YABDS. 





11.— Pint Barrel, with foi . ahot. 



12. Booond Barrel, with |oz. ahot, 
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TRIAL OV VARIOUS GUNS 07 BWAT.T.Ktt BOBE. 

24, £8, ajtd 83 Gauoi8. 
(" Field," June 18, 1896 ; Vol. 87, p. 908.) 
Bksidib the 12, 16, and 20-bore guns, of which we have already pub- 
lished records, we received for trial several guns of smaller gauge, 
vis., 24, 28, and 32-bore. Of the 28- bore we now rive particulars. 
The charge used was 26grs. of powder, and joz. of No. 6 shot. # As 
compared with a 12-bore, using l|oz. of shot, the pattern (64) riven 
by the cylinder barrel is about equal to a pattern of 120 with the 
larger gun ; and the pattern with the choked barrel (98) is about equal 
to 180 with the 12-bore, in the SOin. circle at 40 yards. For com- 
parison with the records of the larger bores, we state the patterns 
and killing oirolee as follows : 

Bxoht Babul. Lbr Babul. 

20yds. 90yds. 40yds. 80yds. 90yds. 40yds. 

Pattern 149 ... 98 ... 64 154 ... 120 ... 98 

Circle 26in. 83in. 82hu 22in. SOin. SOin. 

We are unable to give particulars either of the Tecoil or the stress 
in the barrel. For guns of smaller bores than 20 we have no crusher- 
gauges ; and every bore requires the gauge to be made exactly to its 
own dimensions. The recoil was not taken, because the " hands " of 
the stocks of these guns are small, and might possibly get bioken if 
compelled to move the comparatively heavy mechanism of the recoil 
machine, which was only designed for use with guns of greater weight. 
28-BORE GOT, Ho. 644; weight, 41b. 15os.; barrels, 28in. 

Barometer, 29*30. Thermometer— Dry, 09° ; wet, 63°. 
1TB8T BABBEL.— Powder, 2Tgrs. ; goz. No. 6 shot (168 pellets). 
40 YARDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10yards).Beooil. 

Ft.sec Ft.lb. 



Round. ring. r.'ng. ring. ling. ring. ring. 



1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ••• 

7 ... 

9 _ 

10 ~ 



12 ...11... 6... 6 

17 ... 23 ... 13 ... 19 

21 ...17 ...17 ...14 

23 ... 19 ... 14 ... 16 

20 ...23 ...19 ...14 

9... 6... 8... 8 

18 ...24 ...16 ...14 

25 ... 16 ... 17 ... 10 

20 ...23 ...15 ...12 

22 ... 21 ... 18 ... 16 



6 . 
. 5. 
. 9 . 
.13. 
. 8. 
.11 . 
.11 . 



7 ... 6 

9 ... 7 . 

12 ... 10 . 



Aver.. 19 ...18 ...14 ...13 9 . 

30 YARDS PATTERN. 



circle. SOin. 

... 35 ... 133 .. 

... 72 ... 96 .. 

... 69 ... 99 .. 

... 72 ... 96 .. 

... 76 ... 92 .. 

... 31 ... 137 .. 

... 72 ... 96 .. 

... 68 ... 100 . 

... 70 ... 98 .. 

... 77 ... 91 .. 

... 64 ... 104 .. 
Total Out- 



. 1167 
. 1172 
. 1172 
.1220 
. 1230 
. 1163 
. 1172 
. 1176 
. 1181 
.1167 

. 1182 



Not 
taken. 



1st 2nd 3rd 4th 5th 6th inSOIn. side 

ring. ring. sing. ring. ring. ring, oirole. SOin. Veloc ty. Recoil. 

3d ... 29 ... 25 ... 12 17 ... if 104 ... 64 

22 ...17 22 ...13 83 . 

. 16 ... 15 102 . 



22 ...22. 
37 ...24. 



.18. 



Round. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 33 ...26 ...22 ...17 15 ... 12 . 



31 ... 19 ... 19 ... 16 13 

38 ... 28 ... 26 ... 14 . 
35 ...80 ...16 ...18. 



81 ...25. 
40 ...29. 
34 ...27. 



.23. 
.20. 
.24. 



15. 
19. 
16. 



28 ...25 ...22 ...20. 



85 . 

.. 15 ... 11 ...... 106 . 

..12 ...14 99 . 

12 94 . 

10 106 . 

9 101 . 

15 95 . 



... 10 . 
...15 . 
... 13 . 
... 19 . 



85 
66 
63 
62 
69 
74 
60 
67 
73 



(As above.) 



20 YARDS PATTERN. 



98 ... 70 
Total Out- 



let 2nd 3rd 4th 5th 6th in SOin. side 
rug. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 

88 ...45 ...18... 6 5... 3 157... 11 

1 ... 4 151 ... 17 

6 ... 7 152 ... 16 

8 ... 10 126 ... 42 

5 ... 4 149 ... 19 

9 ... 7 145 ... 23 

3 ... 8 158 ... 10 

7 ... 2 155 ... 13 

5 ... 5 153 ... 15 

4 ... 6 143 ... 20 



Round. 

1 ... 

2 ... 

3 ••• 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 76. ..40 ...21 ...12 . 



90 ... 82 ... 21 ... 8. M .. 

82 ...39 ...20 ...11 

19 ... 41 ... 36 ... 30 

93 ...80 ...17... 9 

50 ... 46 ... 81 ... 18 

86 ... 49 ... 16 ... 7 

78... 43 ...22 ...12 

91 ... 33 ... 19 ... 10 

80 ...41 ...15 ...12 



(As above.) 



5 ... 5 . 



149 



19 



SECOND BARREL.— Powder, 25grs. j ftoz. No. 6 shot (168 pellets). 

40 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th fth 6th in SOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. RecoO. 

1 ... 29 ...27 ...21 ...20 17 ...12 97... 71 

2 ... 40 ...31 ...18 ...IS 8... 7 102... 66 

2 ... 86 ...27 ...20 ...15 12... 5 98... 70 



40 YARDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. aide (10 yards). BecoiL 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Ft. sec. Ft.lb. 



4 
5 
6 
7 
8 
9 
10 



J ... 85 ... 22 ... 17 10.. 

31 ... 29 ... 23 ... 13 7 

39 ...30 ...20 ...16 11 



33 ... 28 ... 22 . 
33 ...33 ...19. 
23 ...16 ...21. 
38 ... 29 ... 23 . 



14 9 . 

13 6 . 

10 12 . 

15 10 . 



, 107 . 
, 96 . 
105 . 
. 100 . 
. 98 . 
70 . 
, 105 . 



Aver... 34 . 



30 

1st 

ring. 

24.. 

56.. 



. 21 ... 15 . 



. 10 ... 9 , 



61 
72 
63 
68 
70 
98 
63 

70 



(As before.) 



YARDS PATTERN. Totil Out- 

fnd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 



Round. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver.... 48 ...34 ...24 ...15. 



. 15 ... 18 ... 12 7 ... 9 . 

39 ...23 ...11 8 ... 5 . 

27 ...33 ...21 8 ... 7 . 

38 ...20 ...13 6 ... 8 . 

.36 ...27 ...16 8 ... 7 . 

.30 ...24 ...20 11 ... 5 , 

26 ...14 7 ... 6 . 

46 ...40 ...23 ...16 10 ... 9 . 

58 ...S9... 21 ...12 7 ... 4 . 

50 ... 37 ... 25 ... 14 9 ... 6 , 



55., 
48.. 
44 

52 ... 36 



8 ... 7 , 



. 129 . 
. 123 . 
. 126 . 
. 127 . 
. 118 . 
. 128 . 
. 125 . 
. 130 . 
. 126 ... 42 

, 120 ... 48 



99 
39 
45 
42 
41 
50 
40 
43 
33 



(As above.) 



Round. 
1 
2 
3 
4 
5 
6 
7 
8 
9 



20 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Reooil. 



126 ...88... 9. 
121 ...27... 7. 

57 ... 36 ... 26 . 
128 ... 21 ... 10 . 

43 ... 84 ... 80 . 
123 ...22... 8. 
128 ...24... 6. 

66 ... 35 ... 28 . 
120 ...80... 7. 



1. 

5... 
14 ... 
. 4... 
, 10 ... 
, 6... 
. 8... 
. 16 ... 
. 5... 



... 168 . 

. 2 ... 3 160 . 

.14... 4 133 . 

. 1 ... 2 163 . 

. 14 ... 11 117 . 

. 4 ... 2 159 . 

. 2 ... 161 . 

. 8 ... 5 145 . 

. ... 1 162 . 




8 

85 
5 

51 
9 
7 

23 
6 



(As above.) 



10 .. 


. 125. 


.28. 


. 8.. 


. 3.... 


.. 2 .. 


. 1 ... 


... 164 .. 


4 


Aver.. 


.104. 


.29. 


.14 . 


. 7.... 


.. 5 .. 


. 3 ... 


... 154 .. 


14 



(" Field," June 20, 1896; Vol. 87, p. 946.) 

Amono the small-bore guns recently sent to us for trial was a 
32-bore— or, rather, a gun whioh is bored for the No. 32 brass 
14 perfect " cases, but bears the 29-gange proof mark. Some loaded 
cartridges were sent with this gun, and they contained 16grs. of 
powder and |oz. of No. 6 shot (163 pellets). This little gun weighs 
only 81b. loz., and has 22in. barrels; and the shortness of barrels 
has considerable influence in limiting the velocity of the shot. We 
stated, a fortnight ago, than we had tried a 16-bore gun with 22in. 
barrels, and no charge of powder that we could get in a 2|in. car- 
tridge would bring up the velocity to the standard attained by all 
longer guns, of 1160 feet per second. With the little 82, it will be 
seen, the average velocity barely reached 1000 f .8., although with 
No. 5 shot the speed should be rather higher than with No. 6. 
Whereas, with the 28 gun (also bored for "perfect" oases, and 
consequently about No. 24 gauge) the longer barrels gave velocities 
averaging rather more than the standard of 1160 f .s , as will be 
seen by the records given on the next page. For reasons men- 
tioned in the previous column, we could not take the pressure in the 
barrel or the amount of recoil with these small bores. 

GUV bored for 82 perfect case; weight, 81b. lox.; barrels, 22in. 
Barometer, 29*30; Thermometer— Dry, 63°; Wet, 65°. 

FIEST BABBEL.— Powder, 16grs.; Joz. No. 5 shot (163 pellets); 
•'Perfect" cases. 
40 YABDS PATTEBN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (lOyards). BecoiL 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Ft.sec. 

1 ... 36 ... 29 ... 25 ... 13 9. ..10 103... 60 993 

2 ... 25 ...22 ...19 ...14 12 ... 11 80... 83 988 

3 ... 34 ...28 ...24 ...15 10 ... 7 101... 62 1007 Not 

4 ... 87 ...SO ...22... 9 10... 4 98... 65 990 

5 ... 33 ... 82 ... 23 ... 10 8... 8 98... 65 1003 

6 ... 39 ... 27 ... 22 ... 12 10 ... 11 100 ... 63 1010 



Aver... 34 ...5 



... 12 10 ... 8 . 



97 ... 66 , 



998 
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SPORTING GUNS AND GUNPOWDERS. 



80 TABD9 PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th mSOin. side 
Bound, ring, lingering, ring, ring. ring, circle. 30ln. Velocity. Beooil. 

1 ... 72 ... 41 ... 17 ... 15 7... 5 145... 18 

4 133 ... 31 



2 ... 

S ... 

4 ... 60 ...40 

5 ... 65 

6 ... 81 



38 ... 10 ... 13 11 . 

42 ...20 ...10 8 . 

18 ... 12 9 . 

43 ... 21 ... 13 6 . 

42 ... 15 ... 11 9 . 



6 140 ... 23 

7 130 ... 33 

8 142 ... 21 

2 149 ... 14 



(As before.) 



Aver... 68 ... 41 ... 18 ... 12 . 



8 ... 5 , 



139 . 



20 YABDS PATTEBN. Total Oat- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. SOin. Veto: it jr. Recoil. 

103... 30 ...12... 2 . ' 

120... 20... 8... 4 3 . 

117 ... 24 ... 11 ... 6 1 . 

119 ...25... 9... 2 1 . 

112 ... 27 ... 13 ... 6 2 . 

100 ...36... 9... 4 5 . 



Bound, 

1 ... 

2 ... 
S ... 

4 ... 

5 ... 

6 ... _ _ 

Are*... il2...27...Io... 3 2... 1 153... 11 



... 


... 145 .. 


18 




2 ... 


... 152 .. 


. 11 




1 ... 


... 153 .. 


5 




... 


... 155 .. 


. 8 


(As above.) 


1 ... 


... 157 .. 


. 6 




... 


... 149 .. 


. 14 





SECOND BARBEL.— Powder, 16grs. ; ?oz. No. 5 shot (163 pellets) ; 

" Perfect " cases. 

40 YABDS PATTERN. Total. Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity. Bscoil. 

1 ... 30 ...22 ...21 ...17 11... 10 90... 73 

8 ... 36 ...28 ...23 ...15 12... 8 102... 61 

3 ... 84 ...30 ...24 ...13 10 ... 14 101... 62 

4 ... 38 ...31 ...24 ...11 9. ..11 104... 59 (Ai above.) 

5 ... 84 ... 23 ... 19 ... 9 16 ... 15 85... 78 

6 ... 28 ...S3 ...17 ...14 11 ...10 92... 71 

Aver... 83 ...28. ..21 ...13 11 ... 11 95... 68 

SO YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil 

1 .. 82 ... 22 ... 14 ... U 8... 7 129... 84 

2 ... 61 ...28 ...21 ...14 U ... 5 114 ... 49 

3 ... 68 ...41 ...20... 7 10... 7 136... 27 

4 ... 80 ...29 ...18 ...12 10... 9 139... 24 (As above.) 

5 ... 64 ... 82 ... 17 ... 14 8... 6 127... 36 

6 ... 75 ... 84 ... 22 ... 10 6 ... 9 141 ... 22 

Aver... 70 ...81 ...19. ..11 9... 7 131... 82 

20 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Round, ring. ring. ring. ring. zing. ring, circle. 80in. Velocity. Becoil. 

1 ... 126... 21... 1 ... 2 ... 1 150 ... 13 

2 ... 118 ... 31 ... 6... 1 1 ... 136... 7 

3 ... 123 ... 25 ... 4 ... 8 1 ... 1 155 ... 8 

4 ... 121 ... 30 ... 7 ... 1 ... 159 ... 4 (As above.) 

5 ... 116 ...27 ...U... 2 1 ... 2 156... 7 

6 ... 120 ... 32 ... 4... 2 1 ... 158... 5 

Avar... ST... 28 ... ~5 ... 7 7 ... 7 156 ... 7 



GOT, Ho. 1008; borad for S8-gauge "Perfect" cues; weight, 

41b. 601. ; barrels, 34in. 

Barometer, 23*80; Thermometer— Dry 78°, Wet 68°. 

FIRST BARBEL.— Powder, 25grs.; shot, Jos. (202 pellets) No. 6. 

40 YABDS PATTEBN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (10 yards). 

Ft.se'j. Becoil. 



Bound, ring. ring. ring. ring. ring. ring. 

1 ... 80 ...32 ...21 ...16 14 ...13... 

2 ... 27 ... 20 ... 19 ... 8 8 ... 7 ... 

S ... 29 ... 24 ... 20 ... 19 10... 9... 

4 ... 88 ... 25 ... 23 ... 20 15 ... 10 ... 

5 ... 25 ...27 ...17 ...21 12 ...12 ... 

6 ... 81 ... 25 ... 20 ... 17 n ... 8... 

7 ... 84... 29 ...22 ...22 16 ... 13 ... 

8 ... M...17... 8. ..IB 11... 14... 

9 ... 26 ...24 ...23 ...18 12... 9... 

10 ... 38 ...81 ...21 ...80 15 ...12... 



circle. SOin. 
99 ... 103 . 



, 128. 

110. 

101 . 
, U2 . 
. 109. 
. 95. 
. 146 

1U . 
, 95 . 



Aver... 29 ... 25 ... 19 ... 17 12 ... U 90 ... 118 . 



, 74 . 
, 93 . 
101 . 
. 90 . 
, 93 . 
. 107. 
. 56 
, 91 . 
.107 . 



, 1195 

, 1128 

1176 

1172 

. 1181 

, 1149 

, 1167 

. 1176 

1186 

1173 

U70 





30 YABDS PATTEBN. 


Total 


Out- 




Board 
1 ... 


1st 2nd Sri 4th 5th 6th 

ring. ring. ring. rln?. ring. ring. 

71 ...40 ...25 ...20 15 ...16 .. 


inSOin. 

circle. 

... 156 . 


side 
30in. 
. 43 


Velocity. Recoil. 


2 ... 


06 ...41 ...35... 17 12 ... 8 .. 


... 159 .. 


. 43 




3 ... 


09 ... 46 ... 28 ... 18 13 ... 4 .. 


... 161 .. 


. 41 




4 ... 


5"» ... 48 ... 32 ... 16 14... 7 ... 


... 151 .. 


. 51 




5 ... 


63 ... 42 ... SO ... 22 9 ... 9 .. 


... 157 .. 


. 4; 




6 ... 

7 ... 


57 ... 46 ... 25 ... 14 11 ... 10 .. 

68 ... 43 ... 29 ... £0 8 ... 6 .. 


.... 143 . 
.... 160 . 


. 60 
. 42 


(As before.) 


8 ... 


70... 34 ...27 ...22 13 ... 9 .. 


... 153 .. 


. 49 




9 ... 


65 ...45 .36... 17 10 ... 5 .. 


... 163 . 


. 39 




10 ... 


59 ...47 ...83 ...19 14 ...11 .. 


... 153 . 


. 44 




Aver .. 


64 ...43 ...30. .19 12 ... 7 .. 


... 156 .. 


. 46 





Bound. 

1 ... 

2 ... 
3 
4 
5 
6 
7 
8 
9 

10 



20 YABDS PATTEBN. T otal Out- 

1st 2nd 3rd 4th 5th 6th in 30in. side 
ring. ring. ring, rini? ring. ring, circle. 30in. Velocity. Recoil 



118 ... 39 
133 ... 37 



123 

152 ... 25 . 
121 ... 45 . 
145 ...32. 
, 139 ... 43 . 
150 ... 27 . 



16. 

18. 

40 ...11. 



158. 
128. 



.13.. 
.10.. 
.10.. 
.15.. 
.13.. 
. 9.. 
.14.. 



13 8 ... 4 . 

6 4 ... 2 

8 6 . 

5 3 . 

7 3 . 

3 2 . 

I 2 

4 

3 2 , 

9 8 



,. 2 182 . 

. 1 . 

. 3 . 

.. . 

.. 1 . 



185 .. 


17 




193 .. 


. 9 




182 .. 


. so 




180 .. 


4 
13 


(As above.) 


190.. 


12 




196 .. 


. 4 




194 .. 


. 8 




198 .. 


4 




192.. 


10 





Aver... 137 ...86 ...13. 



, 192 . 



10. 



SECOND BABBEL.— Powder, 25grs.; shot, {02. (202 pellets) No. 6. 

40 YABDS PATTEBN. T o«U Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bonud. ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 

1 ... 38 ...23 ...22 ...20 16 ... 12 103... 99 

2 ... 43 ...30 ...20 ...25 10... 7 118. 

3 ... 40 ...24 ...23 ...20 15 ... 10 107, 

4 ... 28 ...20 ...22 ...28 18... 9 98. 

5 ... 41 ... 26 ... 18 ... 16 11 ... U 101 . 



7 

8 
9 
10 



87 ...21 ...24. 
82 ...19 ...22. 
40 ... 27 ... 20 . 



.21. 
.22. 



35 ... 21 ... 15 ... 24 . 
45 ... 33 ... 21 ... 16 . 



. 15 ... 8 105 . 

. 8 ... 13 93 . 

. 13 ... 9 109 . 

.16 ... 16 95 . 

. 14 ... 10 115 . 



. 84 
. 95 

101 

. 101 

97 

109 
. 93 
, 107 
. 87 



(As above.) 



Aver ... 88 ... 24 ... 21 ... 21 14 ... 10 . 



104 . 



30 
1st 
ring. 
61 
90. 
88 
76 
86 
66 
91. 
78. 
67 



YABDS PATTEBN. T o»l Out- 

2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring, circle. SOin. Velocity. Recoil. 



.. 42 ... 17 ... 25 12 ... XI 145 

.. 45 ... 26 ... 13 6 ... 5 174 

. 40 ... 22 ... 16 9 ... 8 166 



.25 ...21 11 ... 6 . 

, 24 ... 17 8 ... 5 . 



Bound 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



Aver... 78 ... 42 ... 25 ... 19 10 ... 8 . 



49. 
..41. 
..37. 
..41. 

39. 
..42. 
..44. 



.23 ...20 13 . 

.22 ...15 9 . 

,25 ...18 11 . 

.T0...25 15 . 

.27... 13 10 . 



.10 . 
. 7 . 
. 9 . 
.13 . 
. 6 . 



, 170 . 

168 . 
, 151 . 

172 

160 . 

164 . 

171 . 



57 
2* 
33 
32 
84 
51 
30 
42 
38 
31 



(As above.) 



, 164 ... 38 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 
6 
7 
8 
9 

10 



20 YABDS PATTEBN. T otal Out- 

1st 2nd 8rd 4th 5th 6th InSOin. aide 
ring. ring. ring. ling. ring. ring, circle. SOin. Velocity. Becoil. 



145 ... 35 ... 10 
140 ...43... 7 
133 ...37 ...13 
117 ... 54 ... 23 
128 ... 41 ... 15 



, 122 ... 47 ... 14 ... 10 ., 
. 139 ...40 ...12... 5. 
. 117 ... 42 ... 21 ... 9 .. 
. 141 ...43... 5... 2., 
. 150 ... 28 ... 16 ... 4. 



5. 

6 5. 

9 2 . 

3 3 . 

6 5 . 

2 . 



3 ... 1 . 
1 ... . 



.195. 
. 196 . 
. 192 . 
. 197 . 
. 160. 
. 193. 
. 196 . 
. 189 . 
. 193. 
. 198 . 



7 
6 

10 
5 

12 
9 


13 
9 
4 



(As above.) 



Aver... 183 ... 41 ... 14 ... 6 8 ... 1 191 ... 8 



frfe.TAt, 0# SMAXL-BOKE GUNS. 
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(*« *VeM," Jane 27, 1896 j Fol. 87, p. 985). 

THESE TRIALS have now been brought to a concluston, and we 
wind up our records with the particulars of a 24-bore (so called). 
Three out of the four little guns last tried are bored for " perfect 
cases, and consequently are somewhat larger than the nominal sue* 
One of the 28-bores was of the actual gauge, using piper cases; the 
o'.hers were about threa sires larger than their nominal number. 

GUH,Ho.5046; bored for 2 4-gauge" Perfect "caeet; weight, 5lb.loi. 

barrels, 2iin. 

Barometer, 29*80 ; Tbermonut«r*-»Dry, 78 s j Wet, 68°. 

RBST BABBEL.— Powder, 28grs. ; shot, gos. (286 pellets) No. 6. 

40 TABDS PATTEBN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th inSOin. side (10 yards). Beooil. 



Bound, ring. ring. ring. ling. 


ring. 


ring. 


circle. 


30in. 


Ft.86C. 


FtJb 


1 ... 


21 ...28. ..22 ...20... 


... 13 . 


.10 ... 


... 89 .. 


. 147 ... 


... 1141 




2 ... 


£2 ..23 ...26 ...26... 


.16 . 


. 14 ... 


... 100 .. 


. 136 ... 


... 1064 




8 ... 


25 ...23 ...25 ...18... 


...12 . 


.. 11 .. 


... 91 .. 


. 145 ... 


... 1154 




4 ... 


27... 18 ...24 ...2)... 


... 10 . 


. 15 ... 


... S9 .. 


. 117 ... 


... 1058 




5 ... 


L6 ... 28 ... 23 ... 22 ... 


...13 . 


.10 .. 


... 97 .. 


. 139 ... 


... 1053 


Not 


6 ... 


22 ...24 ...18 ...15... 


... 17 . 


.. 13 .. 


... 79 . 


. 157 ... 


... 1111 


taken. 


7 ... 


29 ... 27 ... 25 . .. 24... 


.15 . 


. 11 ... 


... 105 .. 


. 131 ... 


... 1121 




8 ... 


24 ... 28 ... 22 ... 25 ... 


..18 . 


. 15 ... 


... 99 .. 


.137... 


... 1C1»5 




... 


26... 25 ...24 ...21... 


.14 . 


.12 ... 


... 06 .. 


. 140 ... 


... 1132 




10 ... 


22 ...20 ...17 ...14... 


... 16 . 


. 14 ... 


... 78 .. 


. 163 ... 


... 1119 





. 14 ... 12 f2 ... 144 . 



. 11C8 



Aver... 25 ...21 ...23 ...2). 

30 TABDS PATTEBN. Total. Out- 
let 2nd 3rd 4*h 5th 6th inSOin. aide 
Bound. ring ring. ring. ring. ring. ring, circle. 30in. Velocity. Eecoil. 



47 ...51 ...28. 
73 ...53 ...26. 
71 ... SO ... 25 . 
69 ...48 ...30. 
73 ... 37 ... 83 . 
63 ... 41 ... 27 . 



28 15 . 

20 16 . 

. 22 18 . 



1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

Aver... 63 ... 47 ... 28 ... 23 18 ... 14 . 



26. 

18. 

21. 

50 ... 52 ... 28 ... 27 .. 
46 ... 39 ... 25 ... 23 ., 
75 ... 46 ... 29 ... 20 . 
55 ...55 ...31 ...25. 



.19 . 
.24. 
.14 . 
.18 . 
.20 . 
.15. 
.22 . 



16 . 
. 10 . 
. 13 . 
. 15 . 
, 9 . 
. 11 . 

14 . 

23 . 
. 10 . 
. 18. 



. 154. 
.172. 
. 163 . 
. 178 , 
. 160 . 
. 160 . 
157 . 
.133. 
.170. 
.166. 



82 
64 
63 

. 63 
76 

. 76 
79 
103 

, 86 
70 



(As above.) 



, 161 ... 75 



20 YABD6 PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. 80in. Velocity. Beooil. 
133 ... 61 ... 18 ... 7 5... 1 219... 17 

4 212 . 

2 ...... 215 . 

2 211 . 

1 220 . 



122 ... 56 ... 23 ... 11 ...... 9 ... 

116 ... 53 ... 80 ... 16 . 6 ... 

22 ... 13 ...... 8... 

20... 9 3... 



127 ...40 
131 ...60 



Bound. 
1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

Aver... 121 . . 53 ... 24 ... 12 7... 3. 



125 ...45 ...26 ...10 10... 3 , 



118 ... 53 ... 84 ... 13 5... 2 

130 ... 62 ... 17 ... 6 2... 1 

88 ... 44 ... 29 ... 19 14 ... 14 

122 ...51 ...25 ...15 7... 3 



. 206 . 
. 218 . 
. 215 . 
. 180 . 
. 213 . 



24 
21 
25 
16 
30 
18 
21 
56 
23 



(As above.) 



. 210 ... 28 



SECOND BABEEL.—Powder, CS^ra. ; fcbot, £oz. (236 pellets) No. 6. 



Cjoud. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 M. 

8 ... 

9 ... 
10 ... 



40 
1st 
ring. 
33.. 
40... 
36 
32 
33 
E4 
38 
34.. 
SO. 
41. 



TABDS PATTEBN. Total Out- 

2nd erd 4th 5th 6th inSOin. side 
rin^. rxuj. ring. ring. ring, circle. 30iu. Velocity. Beooil. 



30. 

. 29 ... 21 . 
30 ...21. 
26 ... 21 . 



16 11 

14 17 

17 ...... 15 . 

, £0 13 



.. 32 ... 33 ... 18 16 . 

.27 ...21 ...21 18 

. 33 ... 26 ... 16 14 . 

,24 ...19 ...20 11 . 

25 ...13 ...27 13 



8 102 ... 134 

. 17 104 ... 132 

. 13 107 ... 129 

. 10 99 ... 137 

. 6 112 ... 124 

.13 106 ... 130 

. 9 113 ... 123 

. 11 97 ... 139 

. 14 95 ... 141 



(As above.) 



* ... 22 ... 15 15 ... 12 106 ... 130 



Aver... 85. 



. 22 ... 18 14 ... 11 103 ... 133 





80 




1st 


Bornd. rimr. 


1 . 


. 42. 


2 . 


. 70. 


3 . 


. 46. 


4 . 


. 65. 


5 . 


. 69. 


6 . 


. 73. 


7 . 


.. 63. 


8 . 


. 72. 


9 . 


.. 63. 


10 . 


.. 76. 



TABDS PATTEBN. Tota QmV 

2nd 3rd 4th 5th fth inSOin. side ' 

rin?. ring. ring. ring. ling, circle. 80in. Velocity. Ee:oJ. 

• • 46 ... ?1 ... 22 17 ... 11 ...... 169 ... 67 

.- 55 ... 23 ... 26 15 ... 12 156 ... 80 

..48... £3 ...24 10... 7 170... 66 

.. 36 ... 85 ... 22 14... 8 162... 71 

- 43 ... 30 ... 21 16 .. 10 167 ... 69 Ab before.) 

.. 50 ... 32 ... 20 13 ... 12 165 ... 71 

.. 41 ... 35 ... 15 20 ... 9 163 ... 78 

.. 44 ... 31 ... 21 12 ... 10 164 ... 72 

.. 47 ... 23 ... 19 15 ... 13 170 ... 66 



Aver... 64. .43 ...82 ...23 14 ... 11 161... 75 



Found. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



20 TABDS PATTEBN. Total 0nt . 

1st 2nd 3rd 4th 5th 6th inSOin. side 
rtog. ring. ring. ring. ring. ring, circle. 30in. Velocity. BeooiL 

110 ... 55 ... 33 ... 20 10... 5 218... 18 

16 6 ... 6 216 . 

12 ... 8 199 . 

8 ... 3 207 . 

15 12 ... 5 210 . 

17 14 ... 6 217 . 

21 11 ... 4 201 . 

6 ... 8 212 . 

15 ... 9 194 . 

13 ... 5 213 . 



.61 ...35 

.57 

.50 



22 ...14.... 
30... 19.... 



101 
106 
99 
103 
111 

97 ...55 ...23 
105... 60 ...32 ...15 
51 ... 19 ... 16 
63 ... 29 ... 18 



.61 ...31. 
.63 ...26. 



108. 
103. 



20 
37 
29 
26 
19 
85 
24 
42 



(As above.) 



Aver... 104 ... 59 ... 29 ... 17 11 , 



209 . 



SUMMABY OV THE S MALL-BOM 8. 

In the following summary of patterns and hilling circles, those 
guns which were bored for the brass " perfect " cases are indicated 
by an asterisk (•). We also state the charges of shot used. 

Fibbt Babril. Sscoirn Babul. 

•«.«,,» (go,. Ko.6)?* 13 ' "^ ***" ***• "^ ***' 

Pattern 210 ... 161 ... 92 ......... 209 ... 161 ... 103 

Circle 26in. 83in. SOin. 80in. SOfn. SOin. 

28-bobb (paper; |os. No. 6) t 

Pattern 14B ... 98 ... 64 ...^. 154 ... 120 .. 98 

Circle 26in. 33in. 22in. 22m. SOin. 80in. 

•28-bobb (jos. No. 6): 

£«?» 1J2 ... 156 ... 90 ^.... 184 ... 164 ... 104 

Circle 22m. 80in. 80in. 28m. 80in. 80m. 

♦32-boeb (|o S . No. 5) : 

Intern 152 ... 139 ... 97 ^ 156 ... 131 ... 95 

Circle 22in. 26m. 26in. 22m. 26m. 26in. 

Proportions of Powder and Shot with Velocities. 
For purposes of general comparison, we give a summary showing 
how the proportions of powder and shot have varied in the respective 
bores when the charges have been regulated to produce the standard 
velocity ; and also what differences have occurred with guns of less 
than 20-gauge, where the powder-charges have not been regulated in 
the same manner as with the larger bore3. 

Powder and Shot. Proportions. Velocity. 

Average of six 12-bozes 38grs. tolos. = 1 to 11 J 11621s. 

» sixl6-bores 85 » » = ltol2| 1165 » 

„ nine 20-bores 33 » n = ltol3J 1169 » 



Average of six 12-bores 3Tgrs. to gor. 

» six lftbores....— .. 34 » » 
» nine 20-bore8 32 » » 



« ltolOJ 1162 

a ltoll* 1164 

« lto!2 1163 



One 24-bore (perfect case) ... 28grs. to loz. « 1 to 14 1108 » 

One 28-bore (paper case) 25grs. iofoz. = ltoll 1132 » 

One » (perfect case) ... 25grs. tofcoz. s ltol3 1170 » 

One 32-bore (perfect case) ... 16grs.to?oz. = lto20J ( 998 » 

On looting over the two series of averages, with lo?. and £oz. ef 
shot, in the 12, 16, and 20-bore guns, it will be observed that the 
\elocities are practically equal (as, in fact, they were intended to be) ; 
but, as the size of the bore diminiihed, the less was the quantity of 
powder requisite to impart the standard velocity to the shot-charge. 
Thus, with los. of shot, 33grs. in the 20-bore, and Sngrs. in the 
16-bore, gave the same impetus as 38grs. in the 12-bore ; for, with 
the diminution of gauge, the length of the shot-charge increases, and 
the greater amount of frictions! resistance to the movement of the 
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SPORTING GUNS AND GUNPOWDERS. 



•hot cause* a larger development of explosive force in the powder. 
The relative proportions or powder to shot (omitting very small 
fractions) are stated, as well as the respective charge?. 

Under ordinary conditions, with the older varieties of nit ro powders 
(which are about one-half the specific weight of black powders), the 
proportion of powder to lead is near about 1 to 12. Thus. 41 grains 
of nitro powder are one twelfth the weight of l|oz. or 492 grains of 
shot ; ana 36 or 37 grains of powder are proportionate to an ounce 
of shot. When the proportion of shot much exceeds 12 to 1, the 
velocity does not come up to the standard ; sb is especially shown in 
the case of the 32-bore, where the shot-charge was rather more than 
20 times the weight of the powder, and the speed of the shot was 
consequently very low. 

Proportional Weight or Gun to Shot. 

Another matter which it is desirable to take into consideration is 
the proportion between the weight of the gun and the we : ght of the 
shot-charge to be used therein. Generally speaking the gun weighs 
between 90 and 100 times as much as the shot ; but occasionally 
there are much wider differences. Thus, to take the last gun in the 
previous table, the little 32-bore weighed but 31b. loz., or 49oz., while 
the shot weighed £oz. ; so that the proportion of gun to shot was 
only about 65 to 1. On the other hand, the 28-bore on page 41 
weighed 79oz., while the shot-charge was but joz. ; consequently 
the proportion of gun to shot was 125 to 1, or nearly double the 
proportion of the little 32-bore. Hence the 32 kicked the shoulder 
severely owing to excess of shot j while the 28-bore was compara- 
tively lightly loaded. 

An easily-remembered formula, for ordering a comfortable gun, is 
to allow 12oz. in weight of the weapon for every eighth of an ounce in 
weight of shot— or, in other words, 96 of gun to 1 of shot. With such 
a proportion, the shot charge for the little 32-bore above mentioned 
would be half an ounce. For three-quarters of an ounce, the gun 
would weigh 72oz., or 441b. ; for seven-eighths of an ounce, it would 
weigh 5$lb. ; for the full ounce, 61b. ; for lioa. itwouldbeGglb. ; and 
for Hor., 7$lb. If you go much below this proportion, yon may 
expect severe blows on the shoulder. One of the light 12 -bores tested 
in the recent trials weighed but 7£oz. ; and with the full ounce of shot 
it kicked amazingly, when one of the rounds was being fired, it gave 
the shooter so severe a blow on the face that it knocked out one of 
his teeth. But it was an excellent little gun when not overloaded ; 
and with |oz. was much pleasanter to handle than with loz. One 
reason why some of the 12-bores did not show better in these trials 
we believe to be due to their having been made needlessly light 
for guns of so large a gauge. The lightest of the 16-bores weighed 
51b. 6|oz., and the lowest 20-bore was 51b. 4±oz. ; whereas there were 
three 12-bores under those weights, the lightest being 41b. 14os. ; 
while the heaviest of the 12's did not weigh so much as the heaviest 
of either the 16's or the 20's. A 12-bore is handicapped very 
severely when it gives half a pound to a pound in weight, and four 
or six inches in length of barrels, to a 20-bore which is competing 
on otherwise equal terms. 



INFLUENCE OF VABIATIOHS IN IGNITION. 

(" Field," April 11, 1896 ; Vol, 87, p. 639.) 

Among the many interesting facta demonstrated in the course of the 
12, 16, and 20-bore trials were the variations which occurred in the 
amount of velocity and recoil shown by cartridges which, a* # far as 
could be known, were exactly alike in their loading. These variations 
seem to have been due to differences in the ignition, as the charges of 
powder were all accurately weighed, the shot pellets were counted, 
the wads and the turnover were alike throughout, and there were no 
indications of any dissimilarity except as regard* the surmised 
inequality in strength of the cans. On comparing the highest record 
with the lowest record among the rounds fired from the same gun, 
under similar conditions, one may ascertain what percentage of 
inoreaw there is in the former, as compared with the latter, as 
regards both velocity and reocil. 

We also append, under the percentage of recoil actually recorded, 
the theoretical proportion of increase in recoil, as calculated from the 
percentage of increased velocity; and it will be observed that, 
although the theoretical and actual results are in very close proximity 



with some guns, there are remarkable differences with others; and, 
if concordant results occur with one charge of shot, they not unfre- 
quently vary with another charge. See, for instance, the records of 
the two 12-borei with 24-inch barrels in the following tabl?s. ^ 

First we will give the records obtained with the {os. charge of 
shot, as they show more regular results than the larger charge ; and, 
except with the very light 12-bore, it will be seen that the actual 
amount of recoil registered approximates pretty closelv, in many 
instances, with the theoretical proportion based on the difference of 
velocity. 

12- Bobs 3, with Job. Shot. 



Weight. Barrels. Lowest Record, 
lb. oz. Inches. Veloc. Recoil. 
5 13} ... 25 1132 ... 210 . 

5 121 ••• 29 1124 ... 22-0 . 

5 4 ... 24 1143 ... 25*3 . 

4 14 ... 24 1141 ... 257 . 



Highest Record. Increase. 

Veloc. Recoil. Veloc. 

.... 1172 ... 227 8J% ... 8 

proportionals, 7 

.... 1193 ... 243 6* ... 11 

proportionate, 13 

1181 ... 275 3|% 



515 . 
5 8J . 
5 5}. 

5 5|. 

5 4*. 



1186 



80'0 4% ...17% 

proportionate, 8 % 
16-Boass, with |oz. Shot. 

. 1141 ... 20-8 1181 ... 23-0 S*% ... 104% 

proportionate, 7\% 

. 1132 ... 22*8 1186 ... 24*2 5 % ... 9% 

proportional*, 10 % 

. 1132 ... 22*8 1186 ... 250 5 % ... 9J* 

proportionate, 10 % 
20-Bobes, with loz. Shot. 

. 1132 ... 22-1 1195 ... 247 5*% ... llf 

proportionate, 

. 1141 ... 22*1 1205 ... 24*3 5*% 

proportionate, 

Why the two 24-inch 12-bores, with exactly the same charge, and 
giving nearly the same velocities, should be so close together in the 
amount of recoil in the low record, and comparatively wide apart in 
the high record, is not easy to account for. The same guns, moreover, 
differed still further with the larger charge of shot, as will be seen 
by reference to the next table. 

12-Boass, with los. Shot. 



-iH 



Weight. Barrels. Lowest Record, 
lb. os. Inches. Veloc. Recoil. 



513i . 
5 12i . 
5 4 , 

4 14 . 

515 . 

5 8* 
5 5} , 

5 5J 

5 4| . 



Highest Record. 

Veloc Recoil* Veloc 

28 112B ... 267 1172 ... 27*9 4 % ... 

proportionate, 

26 1186 ... 27-0 1220 ... 80*0 54% ... 

proportionate, 
24 1132 ... 29-8 1181 ... 8W 44% ... 

proportionate, 
24 1141 ... 23-9 1176 ... 35-0 8 % ... 

proportionate, 
16-Borbs, with los. Shot. 
28 1145 ... 247 1179 ... 25'6 8 % ... 

proportionate, 

27 1136 ... 27'0 1186 ... 83*0 4J% ... 

proportionate, 

28 1128 ... 277 1195 ... 297 6 % ... 

_ _ proportionate 

20-RoRse, with los. Shot. 

28 1136 ... 27-4 1235 ... 387 »■.._■_ Sf% ... 

proportionate, 

28 1136 ... 267 1210 ... 83D 64% ... 

proportionate. 



n 

m 

n 



9% 

ml 

si 



The above constitute about the first half of the guns triad, and it 
was no 1 ; thought Decenary to proceed further. 

It will bo observed that the theoretical proportion of increase in 
recoil is about double the actual percentage of increase in velocity. 
For the information qf those not already acquainted with the fact, we 
may mention that the energy of recoil varies in proportion with the 
" square " of the gun's velocity ; and if the excess over 100 (say 8%) 
be represented thus, 1*03, and that number be squared, or multiplied 
by itself , the result will be 1*06 and a small fraction ; but we nave 
not included the fractions in the above tables where they amount to 
less than $. p. T. 
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PUBLISHERS' NOTE. 



Three years have gone by since the first part of this work was issued. 
We regret the delay, and sincerely deplore the cause. Even before the 
publication of Part I. the health of the Editor, Mr Frederick Toms, 
began to give way, and, much against his will, he had, while engaged 
on Part II., to desist from the work in which he had taken so keen a 
delight. His hope — our hope — was that the illness would prove only 
temporary ; but, alas, the task once put aside was destined never to be 
taken up again by the same master hand. At the dawn of the present 
year death came as a relief to the sufferings of one to whom, when in 
health, no day was too long if there was work to be done. Other 
hands have completed the part, and we now send it forth in the hope 
that it may prove of much service to those interested in the subject 
with which it deals. 
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PART II. 

SPORTING GUNS AND GUNPOWDERS. 



LENGTH OF BARBEL, AND ITS INFLUENCE 
ON THE SHOOTING OF GUNS. 

{Field, August 3, 1889 ; Volume 74, page 164.) 

The " Cylinder " Barrel. 

About a century and a half ago a committee of the Royal Society 
reported upon a series of experiments which they had carried ont 
with guns of various lengths, in order to ascertain in- what part of 
the barrel the charge of gunpowder wasprincipaUy consumed, and 
what amount was blown ont unburnt. Three-quarters of a century 
prior to those experiments— and not many years after the same 
society received its charter of incorporation from King Charles the 
Second— a paper was read by one of its members, Sir Robert Moray, 
with reference to various experiments for improving the art of 
gunnery, among which, for the purpose of ascertaining what length 
of barrel would give the best results, the gun was to De made very 
long in the first instance, and then gradually reduced by cutting off 
two inches at a time until it was found that the range of the gun fell 
off in consequence. It is also reoorded that, some half a century before 
the Royal Society came into existence, Count Maurice of Nassau, 
Prince of Orange, and one of the most distinguished generals of his 
time, also had recourse to the process of gradually reducing the barrel 
of the gun in order to ascertain what length would be most effective. 

It will be understood, therefore, that we do not profess any great 
originality of idea when we state that we have instituted certain 
experiments for the purpose of demonstrating the effects produced in 
sporting guns by gradually reducing the length of the barrels ; but 
perhaps some of our readers may not be unwilling to learn what are 
the relative effects produced by shortening the carrels when used 
with Schultee, E.C., and other nitro powders, as compared with the 
old-fashioned black and new-fashioned brown explosives. 

Last autumn, after we had carried out a trial of some small-bores 
of 24 and 28 gauge, in comparison with an ordinary 12-bore, it was 
remarked by a correspondent that the trial was not conclusive, 
because the guns were of unequal length, the 12-bore being some 
inches longer than its little competitors. In our opinion, however, 
the defeat of the small-bores was due, not so much to the difference 
in length of barrels, as to the fact that the little guns were asked to 
perform too much work with too little means— the quantity of lead 
they had to propel being disproportionately large in oompanson with 
the charge of powder employed in the propulsion. 

The remark alluded to, however, led us to make arrangements to 
test the effect of difference in length of barrel on the action of 
various explosives; and we accordingly had a pair of single-barrel 
guns (choke-bore and cylinder) made for the purpose of cutting 
them shorter after each series of experiments naa been carried 
out, and then trying them anew, with the same powder and all 
other accessories as before. Every time, after the barrels had 
been reduced in length, they were restored to their original form 
in other respects— the oylinder barrel being opened out at the 
muazle to just the same extent as at first, and the choked barrel 
(after undergoing sufficient compression to somewhat constrict the 
bore) being re-choked with the same tool as had been used to form 
the original choke. The barrels were likewise turned on the outside, 
so as to reduce them to the same thickness of metal at the extremity 
that they had in the first instance— the object being to reproduce, as 
far as possible, all the conditions that originally appertained to the 
gun, except as regards the mere difference in length of tube. 

It is very generally believed that, for the proper combustion of 
black powder, a longer barrel is requisite than is needed for nitro- 
compounds; and it is frequently a asserted that, although 26m. 
barrels may answer with the chemical compounds, they are practi- 
cally useless with the old black mixture, owing to a portion of the 



powder being blown out of the barrel unburnt. Indeed, to com- 
pensate for such loss of propulsive force in short barrels, it is 
considered advisable by some authorities to increase the powder- 
charge as the barrels are reduced in length ; so that more powder 
would be used for a 28in. barrel than for one of 30in., and less in 
the 28in. barrel than for one of 26in. 

[The accuracy of this conclusion has since been effectively proved 
by the trials of 12, 16, and 20-bores carried out in 1896, and reported 
on at page 126 et seq.] 

In the experiments we are about to particularise we did not think 
it desirable to make any variation in the charge, because it would 
complicate the question and render it practically impossible to 
determine how much of any observed difference in the shooting of 
the gun might be due to the alteration in length of barrel, or how 
much may have resulted from the change in quantity of powder. We 
accordingly adopted, with each kind of powder, exactly the same 
charge for all lengths of barrel, using 42grs. of the nitro-oompounds, 
and Sdrs., or 82grs.. with No. 4 black powder, but with the brown 
powder, and with black of smaller or larger grain than that above 
stated, we adopted the charges recommended by Messrs. Curtis and 
Harvey as imparting the same velocity to the shot as Sdrs. of No. 4 ; 
viz., 76grs. of No. 2, 86grs. of No. 6, and 87gra. of brown. 

The respective charges of powder were all used with lfcoz. of No. 6 
chilled shot (270 pellets to the ox.), in Eley's best oases, loaded with 
11| black-and-pink wad over the powder, then a |in. best felt, a white 
card between felt and shot, and another white card over the shot. 
With the brown powder, however, owing to the large amount of 
space it occupied, it was found requisite to omit the card between felt 
and shot, in order to afford a sufficient amount of turnover in the 
case. The black powders used in this instance, were not all made by 
Messrs. Curtis and Harvey. It had been represented to us, with 
reference to previous experiments, that, by using the black powder of 
one firm exclusively, it looked as it there were no other manufacturers 
of similar powder in existence ; so in the present instance we adopted 
the No. 4 of Messrs. Curtis and Harvey (which is usually chosen as 
the standard of comparison in trials against nitrocompounds) ; while 
for No. 2 grain we took that of Messrs. Hall, and for No. 6 that of 
Messrs. Pigou, Wills, and Laurence— these being the three firms 
that had been represented in the Field gun trials carried out in 1878 
(and reported on in p. 110 et seq. of this book). 

The tables hereafter riven of the results of the shooting with the 
cylinder gun will speak for themselves for the most part. When 
the barrel was 28in. long, and again when it had been reduced to 
26m., the shooting was fairly regular with the whole of the 
powders; but when the gun hadlteen cut down to 24in., and 
again at 22in., some very wild shooting occurred with most of the 
powders, though not with the whole of them— the wildness generally 
taking the form of a scattering of the pellets round the circumf erenoe 
of the 80in. circle, leaving a blank in the centre, so that, in half-a- 
dozen instances, not a single pellet, out of a charge containing 
804, was placed on the lOin. square plate of the force-gauge, fixed in 
the middle of the 80in. circle ; and consequently no record of force 
was made. In other instances the pellets in the centre were few in 
number, only 4, 6, 7, or 9 pellets striking the lOin. square, although 
its area of 100 sq. in. comprised about one-seventh of the entire space 
of the 30in. circle. 

Generally speaking, when there were very few pellets thrown on 
the centre plate, the force reoorded was feeble ; but occasionally it 
was otherwise, when the pellets came in a cluster— as in the case of 
seven pellets with No. 6 black powder from the 24in. barrel (in a line 
printed in italic in the table on next page), the force then being 
much higher than was shown with the same powder at any time 
during the whole series of experiments. 

For details such as these, recourse must be had to the following 
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SPORTING GUNS AND GUNPOWDERS. 



RESULTS OF SHOOTING WITH CYLINDER GUN. 



28in. BARBEL. 

SCHULTSX POWDEB, 
M*m~~ Foroe Pellets Foroe 

*■**"■- on Gauge, on Plata, per Pellet. 

148 88 -»- 19 a 2*00 

ISO 80 4- 15 a 200 

166 44 4- 22 a 2*00 

160 67 + 88 a 176 

142 69 + 30 = 1-97 



. Average . 



..1*95 



140 



E.C. Powdxb (28in. barrel). 
v.»fc» ra Force Pelleta Foroe 

Pattern. m Gauge, on Plate, per Pellet 

130 48 + 25 a 1'92 

162 52 4- 26 a 2*00 

153 41 •«- 20 = 205 

129 39 4- 20 - 195 

138 60 -f 81 s 1-94 



. Average ., 



..J-97 



142.. 



J.B. Powdxb (28in. barrel). 
Foroe Pelleta For, 
on Gauge, on Plate, per Pellet. 

148 56 + 23 a 2-00 

128 35 4- 18 a 1*94 

150 . 87 4- 47 a 1'85 

101 ... M 25 4- IS a 1*92 
131 87 4- 20 a 185 



.Average. 



..1-91 



132.... 



Bbowv Powdxb (38in. barrel). 
v,ii_. Foroe Pelleta Foroe 

Pattern. ©n Gear*, on Plato per Pellet 
129 ...... 84 + 18 a 189 

132 ...... 35 -»- 19 = 1-84 

122 ...... 37 + 21 « 1*76 

143 44 -I- 24 a 1-83 

186 ...... 40 + 21 - 1-90 



132... 



.Average. 



..1-84 



No. 2 Black (28Ln. barrel). 
fcu—, Foroe Pelleta Foroe 

«■■■• on Gang*, on Plato, per Pellet 
140 ...... 54 + 27 a 200 

154 ...... 50 4- 25 a 200 

136 ...... 85 + 20 a 175 

142 ...... 28 + 15 a 187 

130 82 + 19 a 1*68 



140.. 



. Avenge .< 



...186 



No. 4 Black (28in. barrel). 



w*-tt i vurau Pelleta fvnn 

Pattern. m q^,^ m p^^ p^ p^^ 

136 36 4- 20 = 1-80 

122 ...... 43 * 25 a 1-72 

134 38 + 18 a 211 

123 86 + 19 a 1-89 

120 40 + 22 b 1-82 

127 Average 1*87 

No. 6 Black (28in. barrel). 

:>.«-».» Foroe Pelleta Foroe 

Pattern. ^ Qmg9m m n^ pg, ^^ 

183 54 •*■ 29 a 1-86 

149 45 4- 25 = 1*80 

160 54 + 28 a 1-93 

142 40 4- 22 = 1-82 

150 48 + 25 a 1-92 



148.. 



, Average . 



..l'o7 



26in. BARREL. 

SCHULTSX POWDXB, » 

v»f>»™ Foroe Pelleta Foroe 

*"•"•• on Gauge, on Plato, per Pellet 

138 33 + 20 a 1*65 

142 37 + 19 a 1*95 

153 45 4- 25 a 1-80 

149 56 4- 82 a 1-75 

140 85 + 19 = 1*84 



144.. 



. Avenge 1-80 



E.C. Powdbb (26in. barrel). 

>*ti*rn. Foroe Pelleta For 
rMwra. on Qang^ on piata. per Pellet 

150 50 4- 29 a 1-72 

107 32 4- 17 a 1-88 

147 40 + 21 = 1-90 

148 31 + 17 « 1-82 

130 85 + 19 a 1-84 



136.. 



.Avenge. 



...1-83 



J3. Powdxb (26in. barrel). 
Foroe Pelleta Foroe 
on Gauge, on Plata, per Pellet 

146 51 4- 80 « 1-90 

144 84 + 16 a 2-12 

147 ...... 88 + 23 » 1-65 

122 28 + 13 a 2-15 

110 ...... 88 ■*- 21 a 1-gl 



134.. 



.Avenge., 



..1*89 



Bxowx Powdxb (26in. barrel). 

■u.*—- Foroe Pelleta Foroe 

rauern. ^ 0angei ^ p^^ ^ PeUet 

136 45 + 24 a 1*87 

138 41 •*• 22 a 1-88 

130 51 + 28 a 1*82 

120 42 + 22 a 1*91 

121 88 + 20 a 1-90 



129.. 



. Avenge . 



...1-87 



Pattern. 



No. 2 Black (26in. barrel). 

Foroe Pelleta Foroe 
& Gauge, on Plato, per Pellet 

130 88 + 21 a 1*81 

112 34 4- 19 a 1-79 

135 83 + 17 a 1*91 

140 46 4- 25 a 1-84 

128 40 4- 22 a 1-82 



129.. 



. Avenge ., 



...1*84 



No. 4 Black (26in, barrel). 
Foroa Pelleta Foroe 
on Gauge, on Plato, per Pellet 

139 46 + 25 a 1-84 

124 40 4- 22 a 1-82 

130 42 4- 21 a 1*75 

121 ...... 40 + 23 a 1-75 

129 87 4- 20 a 1-85 



129.. 



. Avenge . 



...1-80 



No. 6 Black (20in. barrel). 

TMi^m Force Pelleta Foroe 

Pattern. ^ aaugw> ^ p^^ p^. p«u»t. 

166 71 -»■ 42 a 1-69 

159 36 4- 23 a 1*57 

165 59 + 83 a 1-76 

141 52 + 80 a 1-73 

138 50 4- 28 a 1-79 



154... 



. Avenge . 



..1-71 



24in. BARREL. 

Schtjltm Powdxb. 

Foroe Pelleta Foroe 



on Gauge, on Plato, per Pellet 
145 ...... 38 4- 21 a 1-81 

122 ...... 28 •«- 13 a 215 

107 ...... 28 + 15 a 1-87 

138 ...... 86 4- 18 a 2*00 

140 ...... 42 + 22 a 1-91 



180.. 



.Avenge. 



..1-95 



B.C. Powdxb (24in. barrel). 



■ti u ■■ , rmua Pelleta ion* 

Fattorn. ^ QMg ^ ^ piUfc pe, PeUet . 

Very wild shot ; no centre. 
Ditto ditto. 

Ditto ditto. 

146 47 + 27 = 1*74 

154 49 + 28 a 175 

150.. .Average of two shots.. .1*75 

J.B. Powdxb (24in. barrel). 

Foroe Pelleta Foroe 
on Gauge, on Plato, per Pellet 
122 ...... 50 4- 27 » 1'85 

136 ...... 89 ♦ 14 » 207 

64 ...... 6 + 4 » 1*50 

155 54 + 29 a 1-86 

142 58 + 27 » 1*96 • 



124... 



.Avenge. 



...1-85 



Brow* Powdxb (24n, barrel). 

-.. Foroe Pelleta Foroe 

rmmmm on Gauge, on Plato, per Pellet 

115 S3 + 16 a 206 

154 43 + 22 = 195 

83 18 4- 9 a 1-44 

150 . 46 + 23 = 200 

140 41 4- 20 a 2-05 



. . Average ., 



..1-90 



128... 



No. 2 Black (24in. barrel). 

Foroe Pelleta Fol„ 
on Gauge, on Plato, per Pellet 

138 39 4. 18 a 217 

143 44 4- 23 » 1*91 

146 41 + 23 a 1-78 

148 54 -i- 28 = 1-93 

130 89 4- 20 a 1-95 



189.. 



.Avenge., 



..1*95 



No. 4 Black (241n. barrel). 

Foroe Pelleta Foroe 
on Gauge, on Plato. perPellet 

149 80 4- 16 a 1-87 

149 64 + 32 = 200 

180 82 + 19 a 1-68 

189 84 4- 18 » 1-89 

146 66 4- 28 a 2-00 



143.. 



.Avenge., 



..1-89 



No. 6 Black (24in. barrel). 

Foroe Pelleta F<»„ 
on Gauge, on Plate, per Pellet 
6j ...... is 4- 7 a M'14 

116 30 4- 16 = 1-87 

153 55 4- 23 a 1-96 

150 45 4- 25 = 1-80 



22in. BARREL. 

Scxttltu Powdxb. 
M4*.*. Foroe Pelleta Force 

** Mern - on Gauge, on Plate, per Pellet 

135 58 4- 29 = 2-00 

125 84 4- 18 a 1-89 

145 58 4- 30 a 1-93 

131 38 4- 18 « 1-83 

133 ...... 44 4- 22 » 2-0J 



134... 



.Average. 



..1*93 



149 
IS.. 



. Average ., 



23 a 2*04 
...1-98 



E.C. Powdxb (22in. barrel). 
8.,,^, Foroe Pelleta Foroe 

Pattern, cm Gauge, on Plato, per Peltai 

128 35 4- 19 = 1-84 

145 60 4- 32 = 1-87 

130 87 4- 20 = 1-85 

161 42 4- 21 a 2-00 

150 53 4- SO = 1*77 

143 Avenge .1*87 

J.B. Powdxb (22in. barrel). 

Foroe Pelleta Foroe 



Wild ahot; no centre. 

144 80 4- 17 = Mi 

151 77 4- 48 = X« 

Wild shot ; no centre. 
126 55 4- 27 « *04 

TtO..Average of three shote..l-98 

Bxowx Powdxb (22in. barrel). 
awt««> Foroe Pelleta Foroe 
Pattern, onaauje. on Plate. perPellet 

146 58 + 81 a 1-87 

150 58 4- SO a 1-93 

146 99 4- 48 a 2-06 

150 33 4- 17 a 1-94 

135 38 4- 20 a 1-90 

lis Avenge .'... J*94 

No. 2 Black (22Jn. barrel). 
Brft- Foroe Pelleta Force 
Pattern. ^ G^g^ on Plata, per Peltot 

140 40 + 22 a 1-88 

Wild shot; no centre. 
131 44 4- 28 a 1*91 

128 18 4- 9 a MO 

ISO 86 4- 28 - 1-57 

Isl-Avenge of four ahotx.. J*83 

No. 4 Black (22in. barrel). 
*»-*♦— Foroe Pelleta Feme 
ratern. on Gauge, on Plato, per PeUet 

140 48 4- 16 •< 1-85 

131 28 + 14 a 2*00 

133 47 4- 28 a lftt 

141 49 4- 25 aa 1-96 

129 ...... 85 4- 18 a 1-94 

~135 Average ............1-91 

No. 6 Black (22m. barrel). 



Pattern. on-Qaug*. on Hate, per Pellet 

137 50 4- 27 a 1-85 

141 25 4- 15 a 1-67 

151 46 4- 26 a 11? 

153 52 + 81 a 1-68 

140 44 4- 28 a 1-91 



114... 



.Avenge., 



mmm1*78 



SUMMAJEtY OF RESULTS GIVEN ABOVE. 



Pattxbvs with Ctlxxdbb Babbxl. 



28in. 

8chttltzc l 42gn. 149 

E.C.,42grs 142 

J.B. f 42grs 132 

Brown, 87grs 132 

No. 2 ltk. t 76gra 140 

No. 4 Ek., f 2gn 127 

No. 6 Bk., 86gro 148 



26in. 


241n. 


144 ... 


... 130 ...... 


136 ... 


... ISO* 


134 ... 


... 124 


129 ... 


... 123 •••••• 


229 ... 


... 123 


129 ... 


... 143 


154 ... 


... 126 


136 .. 


... 134 



*■"■• the whole. 

134 = 139 
143 = 143 
140*= 133 
145 a 134 
132* a 125 

135 a 134 
14: a 143 



Fobci-Becobdb with Cyuxdxb Babbxl. 



Schultze, 42grs 1*95 

E.C.,42grs 1*97 

J.B.,42gra 1*91 

Erown, b7gra 1*84 

Ho. 2 Bk., 76grc 1-86 _„ 

No. 4 Bk., Sign 1-87 180 

No. 6 Bk., 86gw 1-87 



26ixu 


24£n. 


«o| n Keen of 
■"• the whole, 


1-80 ... 


... 1*95 . 


T98 « 1-91 


1-83 ... 


... 1'75* . 


... f . 1*87 = 1-85 


1-89 ... 


... T85 . 


...!. 188* » 14JB 


1-87 ... 


... 1*90 . 


1-94 a 1-89 


1-84 ... 


... 1-95 . 


r88« - 1-87 


1-80 ... 


... 1*89 . 


1*91 - 1-87 


1-71 ... 


... 196 . 


1-78 • 1*83 



General Averages 189 136 134 139 = 137 General Averages ... 1*90 1*82 1'89 1*88 - 1*87 

* The avenges marked with the asterl&k (*) are based on fewer rounds, owing to the " wild shots " mentioned in the larger tables. 
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table, which gives the remits of the individual rounds ; hat for some 
purposes of comparison the summaries of averages may he found 
useful. It will he seen, for example, that in the mean of the whole 
twenty shots fired with each powder, there was not a very wide 
difference between them ; and the general averages of the whole 
seven powders, with the different lengths of barrel, varied still less. 
As regards force, it will be observed that, in the general averages, 
the force recorded was lower when the barrel was at 26in. than when 
either longer or shorter. This, however, must be taken to be the 
result of an unfavourable day rather than mere difference in length or 
boring of the barrel. A similar falling-off in the foTce-reoord likewise 
occurred with the choked barrel, tried on the same day, but rose again 
on a subsequent day, when the barrels had been shortened to 24in. 

We have not included in these tables the results of the shooting 
with the barrel when 30in. in length s but there is every reason to 
■appose that it would be practically the same aswheu at 28in. In 
our impression of June 22, 1889, we gave a summary of the results of 
shooting with the 30in. barrels, and the shot then used being below 
the standard weight, we had intended to try the barrels again with 
shot of 270 pellets to the ounce, bat the barrels were inadvertently 
out down before the experiments were carried out. The patterns, 
however — the pellets (304 in number) having been counted— were 
much about the same as with the 28in. barrel given above, whereas 
the force was rather lower, as would be the natural result of the 
pellets being not so heavy as they should have been. 



(Field, Aug. 10, 1889 5 Vol. 74, p. 204.) 
The Choke-bore. 

Oue experiments with the choked barrel were similar in method to 
those with the "cylinder," of which particulars are published in the 
previous article : but the results varied in some respects, as might be 
expected from the difference in the boring of the guns. As was the 
case with the cylinder, the choke-bore gave tolerably regular patterns 
with the whole of the seven powders when the length was 28in. and 
26in. When, however, the choked barrel was out down to 24in., 
there was, as with the cylinder, some wild shooting with most of the 
powders, as will be seen by the fact that, with all except Sohultze 
and No. 4 black powder, patterns occurred in which only about one- 
half or one-third of the normal number of pellets were placed in the 
3©ih. circle, while the pellets on the lOin. plate were sometimes as 
low as 5 or 6. On the barrel being reduced to 22in., there were a 
few still wilder shots, with no pellets whatever on the lOin. plate, 
and these occurred with powders that did not shoot so wildly with 
the cylinder barrel ; while some powders which shot more wildly 
with the cylinder, did not do so with the choke-bore. On referring 
to the general averages (page 172), it will be observed that, as the 
choked barrel was shortened, there seemed to be a greater tendency 
to fall off in pattern than had been exhibited by the cylinder ; but it 
was not shown to an equal extent by all the powders. 

As regards the force, when the barrel was 26in. long, there was 
a lower force-record with most of the powders used in the choke-bore, 
in like manner as there had been with the oylinder ; but, as explained: 
in the last article, this was probably due to the weather, which was 
less favourable when the 26m. barrels were shot than it was when 
the trials of other lengths were made. Contrary to the general 
impression, there was not very much reduction of force when the 
barrels were at their shortest, as compared with their greatest length ; 
and where the diminution was most marked^ it was not where it is 
usually expected, but was more noticeable in the nitro-compounds 
than in the black powders. 

It must be observed, however, that some of the averages were 
affected by occasional irregularity of shooting with the short barrels. 
For example, it will be found that the average force with B.C., J.B., 
and the brown powder stands much higher with the 24in. barrel than 
with any other length, and consequently there seems to be a con- 
siderable falling-off on the barrel being reduced to 22in. ; but on 
examining the full details of the larger table it will be noticed that 
these high averages are consequences of a few exceptional shots, 
which gave extraordinarily high records of force. Thus, with E.C., 
in one of the rounds with the 24in. barrel, less than a fifth of the 
entire charge was placed on the target, and only 6 pellets were on 
the lOin. plate. Had these pellets been evenly distributed, the force- 
record would doubtless have been low ; but the 6 pellets being in a 
cluster, they retained the high velocity which appertains to " bailed " 
shot, and so there was the marvellously high record of 2*83 per pellet 
with this round, whereas its predecessor had been 1*87 and its 
successor w« 1'93. Avery similar shot occurred with J.B., where 
6 pellets give a record of 2*80 ; whereas in one of the rounds with 
No. 6 black powder, where there were 6 pellets on the lOin. plate, 
but not in a cluster, the record was only 1*67 per pellet. 



So far as conclusions may be drawn from one barrel of each 
kind of boring, it does not appear that, with charges of loose shot, 
these reductions in length of the gun have any considerable effect in 
lessening the striking force of the pellets at the end of a 40 yards 
• range. Nor do these experiments confirm the impression that the 
black powders suffer much more severely than the nitro-compounds. 
It is curious that, with the cylinder gun, the brown powder was the 
only one of the whole series that exhibited a regular increase of force 
with each successive redaction in length of barrel. With the choke- 
bore the brown powder did not show so much regularity as with the 
oylinder, but it still kept up its force very well ; while No. 2 was the 
most regular of the lot as regards force with the choke-bore, though 
it had not been so regular as others with respect to pattern. 

Looking at the whole series of experiments, it would certainly 
seem that there is good ground for the statements of those who assert 
that short barrels will kill game at as great distances as long 
barrels ; nevertheless it would likewise appear, from the occasional 
patchy and irregular shooting exhibited, that the short barrels are 
likely to give a greater percentage of clean misses. 

We do not know how far the wildnees of shooting exhibited by the 
majority of the powders with 24in. and 22in. barrels may be 
characteristic of short barrels in general. We have heard of some 
similar instances occurring with other short guns when tried at the 
target, but so few owners of guns are in the habit of systematically 
trying them at a target, that little information on the subject is 
forthcoming. If a wild shot altogether misses the game, the man 
who fired the shot knows not whether the miss was his own fault or 
that of the gun ; and if a cluster of pellets chances to bring down the 
game at a marvellous distance (as some of the rounds here recorded 
might have done) the owner is likely to form the opinion that 
such shot is an ordinary characteristic of the hard-shooting qualities 
of his favourite weapon, without considering whether it was merely 
a " flake, 1 ' perhaps arising from partial balling of the shot, and 
seldom likely to be repeated. __ P.— T. 

To the Editor or the "Field." 

Sib,— Sportsmen are again indebted to you for a series of very 
interesting experiments on the results of shortening barrels, and, as I 
have myself gone over the same ground, I am not the least surprised 
at the results you have published. Many of your readers will doubt- 
less remember that I have for many years strongly advocated, as well 
as used, short barrels, my favourite length being 24in., on account of 
their great handiness and the marvellous rapidity, as compared with 
SOin. barrels, with which they can be got ''on" a rapidly moving 
object; and this preference on my part was brought about by the 
absolute conviction conveyed to my mind, from the result of these 
experiments, that the 24in. barrels could be got to shoot just as close, 
as strong, and as regularly as the conventional SOin., and the gun 
could be made quite as strong, while it was $lb. lighter. But you will 
Efty this is not all in concord with the results published last week. 
True: still I am not one whit shaken in my confidence in 24in. 
barrels, and we need not go far to find the satisfactory reason why 
my results worked out so differently from yours. In the first place, 
we started with different objects in view— you, to prove the difference 
oaused by the mere shortening of barrels ; I, to ascertain if short 
barrels could not be got to shoot as well as the longer : hence you, as 
stated in the preamble of your report, placed the inside of the barrel 
in the same condition as to " opening" behind and " relief" forward, 
so that the variation in your trialB consisted in the length of cylinder 
in the middle of the barrel ; in my trials the barrels were shot as they 
stood after shortening, and then the boring regulated and " tickled " 
up until I got the shooting up to standard. One of the results soon 
obvious to me was that the length of " opening " and " relief " must, 
within certain limits, be proportionate to the length of cylinder, and 
whenever this rule was violated to any extent, the snooting was 
" nowhere ! " So far as the relief was concerned, the management 
of this was easy enough, provided you felt your way cautiously, but 
when it came to the opening behind being too long, the case was very 
different, there being but two ways of dealing with it, viz., either to 
pass a half gauge or whole gauge "bit" through the cylinder part of 
the barrel, which was objectionable on account of reducing strength 
and the gun deviating from the proof mark ; the other was simply 
troublesome, to re-tap the breech end an inch or an inch or so farther, 
out off the end and re-lit the plug, as it must be remembered my 
experiments were many years prior to breechloaders. 

To return to the results obtained by you, I have not the smallest 
doubt that, hod you proceeded on the same lines as I did, you would 
have found the 24in. barrels in every respect equal to the 30in. So 
convinced am I of this, that 24in. has been my favourite length for 
about forty years, and I have repeatedly pitted my short barrels 
against the 30in. of many of our best makers, and though I have 
frequently found them equalled, it has been seldom indeed that they 
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SPORTING GUNS AND GUNPOWDERS. 



RESULTS OF SHOOTING WITH THE CHOKE-BORE. 



Pattern. 



28in. BABBBL. 

Schultsb Powder. 

Force Peltate Faro* 
on Gauge, on Plate, per Pellet. 

231 118 4- 50 = 2*86 

223 110 + 53 = 2*19 

228 113 4- 50 = 2*26 

220 67 + 34 = 1-97 

233 Ill + 51 = 2-18 



227.. 



. Average . 



..2-19 



E.C. Powdkb (28ln. barrel). 
Force Pellet* Foroe 
on Graft, on Plate, per Pellet 

241 125 + 57 * 2*19 

250 99 -I- 49 a 2-02 

227 125 + 57 = 2*19 

228 109 + 55 = 193 

222 70 -i- 35 = 2-00 



234.. 



. Average . 



..2-08 



J.B. Powdeb (28in. barrel). 
Mum. Force Pellete Foroe 
rwwm ' on Gauge, on Plate, per Pellet. 

239 97 4- 49 = 1*98 

232 83 -T- 46 = 1-91 

208 77 4- 39 = 1-97 

237 112 + 50 = 2*24 

211 81 + 40 = 202 



. Average . 



..202 



Bbowh Powdbb (28in. barrel). 
Pa*>^m Force Pellete Force 

x-attern, on Gauge, on Plate, per Pellet. 

207 79 -J- 36 =» 2*19 

208 91 t 44 = 2*07 

197 46 * 23 a 2*00 

203 66 -r 34 = 1-94 

195 52 + 25 a 2*08 



202.. 



. Average . 



..2-06 



No. 2 Black (28in. barrel). 



Pmkkmm. *oroa Pellete Foroe 
"*" on Gauge, on Plate, per Pellet. 



209 
222 
207 
175 
160 

"l95.. 



89 4- 45 s 1*98 

96 + 50 = 1-92 

77 + 39 a 1-97 

56 r 31 = 181 

60 4- 31 a 1-94 



.Average. 



..1-95 



No. 4 Black (28in. barrel). 
v>m«m Force Pellets Foroe 

™ u * rn - on Gauge, on Plate, per Pellet. 

184 62 -s- 33 = 1*88 

210 76 4- 37 = 2-05 

230 86 4- 42 = 2-05 

182 64 -T- 32 = 2-00 

230 56 + 29 a 1-93 



207.. 



. Avenge . 



..1-98 



No. 6 Black (28in. barrel). 
^iUtrtL. Force Pellete Foroe 
rw*»* on oange. on Plate, per Pellet. 

229 96 + 50 = 1-92 

200 64 4- 36 = 1-78 

206 75 + 41 = 183 

211 91 -t- 51 = 1-78 

220 104 4- 52 a 200 



213.. 



. Average. 



..1-86 



26in. BABBBL. 

SCHULTSB POWDBB. 

Mtam Force Pellete Force 

* w ™* on Gauge, on Plate, per Pellet. 

206 90 4- 46 = 1-96 

209 98 4- 48 = 2*04 

203 44 + 24 = 1*83 

219 65 -4- 33 = 1-97 

234 96 -l- 50 « 1*92 



214.. 



.Average. 



..1-94 



E.C. Powdeb (26in. barrel). 
Force Pellete Force 
on Gauge, on Plate, per Pellet. 

220 90 + 48 = 1-87 

230 94 + 50 a 1*88 

227 91 + 47 = 1*94 

214 51 + 27 » 1*89 

202 54 4- 29 = 1-86 



219.. 



. Average . 



..1*89 



J.B. Powdbb (26in. barrel). 

pkiUm Force Pellete 

rwwrn - on Gauge, on Plate, per Pellet. 

208 86 + 22 a 1-64 

232 104 4- 52 a 2-00 

218 78 + 44 a 177 

200 88 + 45 = 1-96 

231 117 -*- 61 » 1-92 



218.. 



. Average . 



..1-86 



Bbowh Powdkb (26in. barrel)* 
PiMgfii Force Pellete Force 

"*"""** on Gauge, en Plate, per Pellet. 

192 57 4- 27 = 211 

184 87 * 42 s 2-07 

167 54 + 30 a 1-80 

193 76 + 85 a 2*17 

185 81 + 40 a 2-02 



184.. 



. Average., 



..2-03 



No. 2 Black (281n. barrel). 

Pst^m Force Pellete Force 

™»w». on Qvag^ on plate, pe, p*uet, 

205 90 + 45 = 2-00 

195 75 + 87 a 203 

200 90 -r 46 a 1-96 

185 78 4- 40 » 1-95 

200 80 + 42 a 1-90 



197.. 



.Average. 



..1«97 



No. 4 Black (26Jii. barrel). 
Foroe Pellete Foroe 
on Gauge, on Plate, per Pellet. 

200 74 4- 37 a 2-00 

206 71 4- 38 a 1-87 

202 107 + 54 = 1«98 

195 100 + 52 = 1-92 

189 70 + 35 = 200 



198.. 



. Average. 



..1«96 



No. 6 Black (26in. barrel). 

iijii.-,. Force Pellete Force 

rettera. ^ GMaffe , ^ p^^ ver p^j^ 

205 70 -r 36 = 1-94 

211 75 + 38 = 1-97 

217 80 4- 42 a 1-90 

208 81 + 40 a 2*02 

201 72 + 37 = 1*95 



206.. 



. Average. 



.1-96 



24in. BABBBL. 

Schultsb Powder. 

Foroe Pellete Force 



on Oeojre. on Plate, per Pellet. 

220 73 + 36 = 2-03 

237 110 4- 55 a 2-00 

180 64 + 32 = 2-00 

204 68 -*- 83 a 2*06 

233 119 -4- 57 = 2-09 



215.. 



.Average . 



..2-04 



22in. BABBBL. 

SCHULTEB P0WDBB. 

«___, Force Pellete Force 
nUMrm - on Gauge, on Plate, per Pellet. 

222 88 4- 43 - 2-05 

141 94 + 44 = 214 

210 86 4- 43 a 2-00 

201 79 4- 89 = 2-03 

220 82 + 40 = 2-05 



199.. 



. Average . 



.2-05 



E.C. Powdbb (24in. barrel). 
Foroe Pellete Foroe 
on Gauge, on Plate, per Pellet. 

218 98 + 50 a 1-92 

215 103 -i- 50 a 2-06 

205 75 + 40 = 1*87 

58- 17 + 6 a 2-88 

196 54 + 28 a 1-93 



179.. 



.Average. 



..212 



J.B. Powdbb (24in. barrel). 



r-n.. ,, force Pellete Force 
""•™- on Gauge, on Plate, per Pellet. 

218 117 + 57 = 2-05 

90 14 + 5 = 2-80 

225 97 + 51 = 1-90 

224 112 4- 55 « 2-04 

205 65 -t- 35 » 1-86 



191.. 



. Average ., 



..2-13 



Bbowk Powdbb (24in. barrel). 
>ati»n. Poroe Pellete Force 
***■ ™* on Gauge, on Plate, per Pellet. 

82 18 + 9 = 200 

175 83 + 87 = 2-25 

188 63 + 30 = 2-10 

168 58 + 26 = 2-23 

184 56 + 26 = 216 



156.. 



.Average. 



..215 



No. 2 Black (24in. barrel). 

Force Pellete Force 
on Gauge, on Plate, per Pellet. 

217 107 4- 51 = 210 

208 89 4- 48 = 1-85 

154 56 + 27 = 2-08 

198 60 + 82 = 187 

61 17 + 9 = 1-89 



168.. 



. Average., 



..1-96 



No. 4 Black (24in. barrel). 

Tfi_i I Force Pellete Foroe 

tmMrn> on Gauge, on Plate, per Pellet 

197 82 + 41 = 200 

188 84 + 43 = 1-96 

212 94 + 48 = 1-96 

202 93 + 46 = 202 

230 112 -r 54 = 2-08 



206.. 



. Average., 



..2-00 



No. 6 Black (24in. barrel). 
Twi-«, Force Pellete Foroe 
™ l * wn - on Gauge, on Plate, per Pellet. 

190 75 + 43 = 175 

176 47 + 28 = 1-68 

150 28 + 16 = 1-75 

82 10 + 6 = 1-67 

200 120 + 64 = 187 



160.. 



. Average. 



..1-74 



E.C. Powdkb (22in. beiral). 
Foroe Pellete Force 
on Gauge, on Plate, per Pellet. 

207 86 + 42 = 2-05 

210 96 -H 49 = 1-96 

218 78 + 36 = 2-03 

178 63 + 34 = 1-94 

204 78 •*- 88 a 2-05 

202 Average 2*01 

J.B. Powdbb (22in. barrel). 
r.ii. Force Pellete Foroe 

nuern ' on Goapo. on Plate, per Pellet. 

216 57 + 29 = 1-97 

202 82 + 41 a 2-00 

200 59 -J- 36 = 1-64 

210 69 + 37 a 1-87 

189 61 -*- 30 a 2-03 



203.. 



. Average . 



..1-90 



Bbowh Powdbb (22in. barrel). 

Sto<*a«n Force Pellete Force 

nuern. ^ q^^ ^ p^*.. per Pellet. 

194 71 + 98 a 117 

150 55 -4- 25 a 2-20 

210 96 + 48 = 2-00 

192 91 + 44 a 2-07 

200 79 + 39 a 2-03 



189.. 



.Average. 



.2-05 



No. 2 Black (22in. barrel). 

».i t Foroe Pellete Force 

ntMnu on Gauge, on Plate, per Pellet. 

178 57 + 31 = 1-84 

172 68 + 34 a 2-00 

207 82 -4- 41 a 2*00 

206 84 + 45 = 1-87 

198 82 + 40 a 1-96 



192.. 



. Average . 



..1-95 



No. 4 Black (221n. barrel). 
«,„_ Foroe Pellete Force 

Pattern. m oiog*. ^ p^te. per Pellet. 

211 102 4- 51 a 2-00 

Wild shot; no centre. 

199 94 4- 46 a 2-04 

190 85 4- 34 a 2-50 

200 46 4- 23 a 2-00 

200.. .Average of four shots... 213 

No. 6 Black (22in. barrel). 

I*. ii , -,, Force Pellete Force 

Pattern. on Gaa ^. ^ Plate . ,„, Pejjot, 

Wild shot ; no centre. 

174 45 + 24 = 1«87 

190 64 4- 32 a 2-00 

183 67 4- 36 a 1-86 

112 48 + 26 = 1*85 

165... Average of four shots... 1*89 



SUMMARY OF BESULTS GIVEN ABOVE. 



Patterns with thb Choked Babbel. 



28in. 

SchultzQ, 42grs 227 

E.C.,42grs 234 , 

J.B. t 42gra 225 , 

Brown, 87gT8 202 , 

No. 2 Bk., 76grs 195 , 

No.4Bk.,82grs 207 . 

No. 6 Bk., 86grs 213 . 



26in. 

, 214 
219 
218 
184 
197 
198 
208 



22in.< 



Mean of 
'the whole. 
199 = 214 

202 = 208 

203 a 209 
189 = 184 
192 = 188 



24in. 

215 
179 
191 
159 

168 

206 200* a 203 

160 165*= 187 



Force-Records with the Choked Babbel. 
28in. 



Schultse. 42grs 2*19 

E.C.,42grs 2-08 

J.B.,42gre. 2-02 

Brown, 87gro 2*06 sw 

No. 2 Bk., 76grs 195 197 

No. 4 Bk., 82grs 1'98 

No. 6 Bk., 86grs 1*86 



26in. 


24in. 


22in. ♦£*■££ 
*""• the whole. 


1-94 ... 


... 2-04 ... 


... 2*05 = 2-08 


lf» ... 


... 2*12 ... 


... 2DI - 2-03 


1-86 ... 


... 213 ... 


... 190 = 1-8* 


203 ... 


... 2-15 ... 


... 2-05 = 2-07 


1-97 ... 


... 1-96 ... 


... 195 - 1-96 


1-96 ... 


... 2-00 ... 


... 213* « 2-02 


1-96 ... 


... 174 .:. 


... 1-89* - 1-86 



General Averages 215 205 188 193 a 199 General Averages ... 2*02 1*95 2*02 2-00 - 200 

* The averages marked with the asterisk (*) are based on fewer rounds, owing to the " wild shots " mentioned in the larger tables. 
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have been beaten. The results of such an untoward event was 
generally my ordering a new gun or a new pair of barrels, which 
should shoot better than the gun beating me ; and by these tactics I 
have generally managed to keep in my cabinet some as good puna as 
oould be produced. Some years ago I was induced, sorely against my 
own judgment, to order a gun with 26m. barrels, and, singularly 
enough, they turned ont so inferior to what I was accustomed to, 
that I do not think I carried the gun half a dosen times. When a 
gunmaker tells me that he cannot undertake to make short barrels, 
say not less than 24in., shoot as well as the 80in., I always look upon it 
as a confession of incapacity, as I know others can do it, and that I 
could do it myself in my own lathe room. I need hardly remark that 
the above applies wholly to what is known as the old cylinder boring ; 
but in these days, when choking is so thoroughly understood, there is 
even less difficulty in getting short choked barrels that will give 
results almost as the shooting may require, and I have no doubt that 
an experienced maker would turn out a full-choked gun with only 
about l&n. barrels, which would be equal to stopping any English 
game up to at least 46yds. in a clean and satisfactory manner. I may 
state here that I now possess a 16-bore choke with 22in. barrels, re- 
bored for me by Mr. W. Ford, with which loz. of No. 6 hard shot 
puts on a Tjattern of 180, with a force of 2*20, at 40yds., the pattern 
being particularly even and regular. This is sufficient to show what 
short barrels can do when they come from skilled hands. Such 
shooting as this is, in my opinion, quite good enough for all field 
shooting in England ; in fact, I prefer it to better, unless, indeed, for 
occasions when game is wild and particularly difficult to get near, 
then I prefer the closest pattern that can be got, using No. 4 shot. 

Onb who ba8 Fired some 20,000 Trial Shots at Marks. 
Brighton, Aug. 7, 1889. 

[We are much obliged to our old correspondent for the interesting 
particulars he gives of his experiments in days long past j but altera- 
tions at the breech end of the barrel formed no portion of our allotted 
task. With us the programme was limited to a shortening of the 
tube, and restoring the muzzle to its original state— every condition 
remaining exactly the same, except the length of the barrel. Had 
we been previously acquainted with what " 20,000 Shots " had done, 
we could hardly have applied his practice, however satisfactory 
in itself, to our more complicated experiments. The " tickling 
up " of the barrel at breech and muzzle until it gave the best 
results would be comparatively easy when trying only one kind 
of powder and one method of boring ; but a gun that is regulated for 
one powder will not necessarily shoot equally well with a different 
explosive; and to carry out the " tiokhng-up " method with proper 
effect would have necessitated the application of the arrangement to 
fourteen barrels— that is to say a cylinder and choke-bore for each of 
the seven kinds of powder. Under such circumstances it would 
scarcely be possible to determine whether the differences exhibited in 
the shooting of the respective powders were due to the suitability or 
otherwise of the powder to a particular length of tube, or whether it 
might have arisen from the greater or less success that had attended 
the " tickling up " of the barrel after its reduction. 

The firing of the whole of the powders from the same barrel may 
not show the highest development of pattern and penetration it w 
possible to obtain with each explosive ; but the retention of constant 
conditions in every respect except length of tube affords, in our 
opinion, the fairest opportunity of tracing, step by step, the effects 
produced on each explosive by merely reducing the length of the gun ; 
and the main purpose of our experiments was to ascertain whether 
there was a much greater loss of penetration with some powders than 
with others, when used with short barrels instead of long ones.— Ed.] 



(Field, Sept. 14, 1880; Vol. 74, p. 406.) 
Shortened Barrels with Spherical Ball. 

In two previous articles (reprinted on pages 169 and 171) we published 

Particulars relative to some trials of different kinds of powder with 
o. 6 shot, when the barrels were gradually shortened. Hie results 
went to show that, so far as could be judged from experiments with 
one cylinder gun and one choke-bore, there was not very much 
difference in the striking force of the pellets at the end of 40 yards, 
whether the barrel from which they were propelled was 30in. long, or 
only 22in. ; but that the shortened barrels did not exhibit the same 
regularity of shooting as they had done when they were six or eight 
inches longer. 

Charges of small shot, however, do not afford much conclusive 
evidence on the question whether there is any material loss of the 
propulsive force of the powder by reducing the length of the tube in 
which it is fired. When several hundred pellets are driven out of the 
barrel together, the force with which they strike an object at a 



distance is not dependent merely upon the speed with which they 
leave the muscle of the gun, but is influenced by various conditions, 
one of them being the degree of compactness retained by the charge 
during its flight through the sir* It does not invariably follow that 
an actual increase of propulsive force in the barrel will give greater 
penetration to a charge of small shot at the end of 40 yards ; for, as 
has been found by experiment, an addition to the nowder may, by 
causing the shot to scatter, lessen the ultimate striking force ox the 
pellets, even though they would doubtless be driven out of the gun 
with a higher velocity. Such being the case, it was not easy to 
determine whether the small differences of result noticeable in the 
shooting of the various nowders used in the experiments we recorded 
were really due to variations in the propelling power of the respective 
powders, or whether the differences might not have arisen from some 
other circumstances attendant on the firing of small shot. 

With the purpose, if possible, of tracing out cause and effect more 
distinctly, we resolved to supplement the trials with No. 6 shot by 
others with spherical ball, fired from a smooth-bore gun under the 
same conditions as were adopted in the previous experiments, except 
as regards the substitution of the solid bullet for the ordinary shot- 
charge. This substitution being made, it becomes possible to 
ascertain, by means of the chronograph, what is the muzzle velocity 
of the projectile— which velocity, moreover, cannot be ascertained 
from a charge of loose shot. A knowledge of the speed at the 
muzsle having been acquired, the difficulties arising from abnormal 
retardation in a mass of pellets are thus eliminated ; and, by com- 
paring the records made with the various descriptions of powder, and 
the different lengths of barrel, one is enabled to trace more clearly 
the extent to which the respective explosives are affected by the 
shortening of the tube. , . .,,..,_ 

Everyone who has had practical experience m testing the various 
nitro-oompounae will be aware how much more sensitive they are 
than black powder to what most people would consider very slight 
differences in loading ; moreover, the nitro-compounds differ more or 
less from one another in the manipulation that is requisite to produce 
the best effect— some requiring a greater amount of pressure in 
loading, and more resistance to initial movement in the shot, oy ™ 
use of tight-fitting wads, in order to develop an equal amount of 
propulsive force from the different explosives. But, although these 
facts are pretty generally understood, we question whether m «jy 
people have any idea of the extent to which the idiosyncrasies of tne 
powders exhibit themselves when a smooth-bore gun is used with 
spherical ball in place of the ordinary charge of small shot. 

The cartridges we used were loaded as described in our account of 
the previous experiments— the charge of black powder being varied 
according to the scale recommended by Messrs. Curtis and Harvey as 
giving equal velocity with small shot. We added No. 1 powder to 
the sizes of grain previously tried, and the quantities used were— of 
No. 1, 72grs. or 2|drs. ; of No. 2. 76grs. or flgdrs. ; of No. 4, 82grs. 
or 8drs. : of No. 6, 86grs. or 8&ars. ; and of brown powder, 87grs. 
Of Schultze. E.G., and J.B. powders, 42grs. of each were used. 
Instead of lftoz. or 483grs. of No* 6 shot, a spherical ball of 660grs. 
was substituted. The nitro powders were rammed to the same extent 
as before, viz.. Schultze with light pressure, E.C. with more, and 
J.B. most of all. The same cases and wads were employed as with 
the shot experiments— viz., Eley's green oases, a black-and-pink 11$- 
gauge wad on the powder, next a 12-bore greased felt wad gin. thick, 
then a thin card, and another card over the ball, with the case well 
turned over. 

As previously stated, the muzzle velocity with the shot charges 
cannot be accurately ascertained; but it may be estimated as being 
somewhere about 1150ft. per second, a little more or less. When the 
bullets were fired from the 30in. barrel of the 12-gauge smooth-bore, 
the highest muzzle velocity was shown by the brown powder, which 
# had the heaviest charge (87grs.) ; the speed attained being slightly 
over 1800 ft.sec. This considerable increase of the velocity of the 
bullet over that of the small shot, we attribute to the former not 
being retarded by the friction which acts as a clog on the movement 
of the latter, although, as will afterwards be seen, it likewise tends 
to develop the force of slow-burning powders. Next came the finest 
grain, No. 1, which had the smallest charge of black powder (72grs.) ; 
with this the velocity was rather under 1300 ft.sec. Then, with 
every increase in size of grain, there was a falling off in speed 
(despite the additional weight of powder), until No. 6 recorded about 
1160 ft.sec. muzzle velocity* But much more remarkable diminutions 
occurred with the nitro-compounds; for Schultze and E.C. were both 
under 900 ft.sec., while J.B. showed only about 560 ft.sec. muzzle 
velocity. 

It was obvious that these very low results with the nitro powders 
were due to the insufficient friotional resistance afforded by the 
bullet, which would be gradually pushed on by the gases of these 
slow-burning powders, before sufficient force was developed to impart 
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nraoh impulse to the projectile ; whereas the action of the quick- 
burning powders would be practically instantaneous. 80 far as 
weight alone was concerned, the bullet should have afforded more 
resistance than tbe shot, as the solid ball was nearly 60grs. heavier 
than the shot charge ; but, as has previously been pointed out in our 
columns, the main resistance arising from loose shot is due to the 
mass of pellets being driven together by the force behind them, to 
that they are tightly compressed against the walls of the barrel ; 
whereas with the spherical ball there is scarcely any friction in the 
smooth-bore, as only the periphery of the ball touches the interior of 
tbe tube. Last year, when some experiments were tried with the 
Swedish concave wads on which we reported in the Field, we found 
that greater force was developed in the chamber of the sun, owing to 
the increased resistance caused by the cupped end of the wad being 
expanded by the force of the powder ; and it was likewise found that 
the effect produced upon the nitro-compounds was far greater than 
with black powder. Accordingly, in our present experiments, we 
tried some of these Swedish wads with the nitro powders and ball. 
The result was a decided increase in muss le velocity ; the J.B. powder 
going up nearly 800 ft. sec. j and E.G. and Schultse in a lesser degree. 
We also tried some wads giving still greater resistance — i.e.. instead 
of using one Hi gauge wad with a thick greased felt, we dispensed 
with the felt and used four of the 11} wads— the intention being that 
they should serve a similar purpose to that of the gas-checks used 
with biff guns, in developing the force of the slow-burning powders. 
With these four tight wads we tried the two coarsest of the black 
powders, as well as the nitro-compounds, and with all there was an 
increase of mussle velocity ; but, as was to be expected, it was much 
greater with nitro-compounds than with the black powders. When 
No. 4 black was tried with the four tight wads, instead of the greased 
felt, Ac., the muscle velocity increased but slightly ; with the alower- 
bnrning No* 6 there was rather more increase ; with B.C. and 
Sohultze the incr e as e rose to about 40 per cent. ; and with J.B. 
it amounted to 100 per cent. But, notwithstanding this large 
increase, J.B. still gave lower velocity than either of the others; 
though, if the cartridge ease had permitted the introduction of a 
larger number of tight wads, there would doubtless have been a 
farther development of force with the increased amount of resistance. 
The respective muszle velocities imparted to the bullets by the 
different powders with the various wads, when fired from the 80in. 
barrel, were as follows, the figures given representing the averages of 
several rounds— generally three; out if there seemed to be any 
irregularities, they were sometimes extended to six or more. 

Pawmiu Ordinary Swedish Four tight 

roWDXBS. Wads. Wad. Wads* 

J.B. (iSgn.) 656 ftseo. ... 846 ftsec. ... 1110 fUeo. 

Schultie (42grs.) 808 „ ... 089 „ ... 1284 „ 

B.C. (43 8m.) 893 „ ... 916 „ ... 1899 * 

No.6Blaek(86grs.) 1168 „ ... — 1178 „ 

No. 4 Black (82 gra.) 1186 „ ... — 1199 „ 

No. 2 Black (76 gw.) 1966 „ .... — — 

No.lBlack(79grs.) 1184 „ ... — — 

Brown (87grs.) 1803 „ ... — ■• 

It will be seen that we did not try the Swedish wads with any but 
the nitro-compounds ; nor did we try the four tight wads with either 
of the powders which gave high velocities without them. 

Having, so to speak, cleared the ground by these preliminary 
experiments, we proceeded to the main trial of the gradually 
shortened barrel, with the seven kinds of powder previously tried 
with the shot charge— omitting the No. 1, which had been temporarily 
introduced, as a matter of curiosity, to see how it would behave as 
compared with those of coarser grain. The tarrel that was cut down 
was practically a cylinder throughout— the ball fitting the bore with 
sufficient tightness to hold rather firmly, but being pushed through 
the barrel with very slight pressure. As a consequence of the pre- 
liminary experiments, the three nitrocompounds were used with four 
tight wads, while the ordinary wads were employed with the black 
and brown powders. The barrel was shortened 2in. at a time, until 
it was reduced to 20in. in length; and, the velocities having lesn 
ascertained by chronograph, the speed of the bullet at the muzzle 
came out as follows, with the respective powders and length of 
barrel— these figures again being averages of three or more rounds r 

Pownias. 30in. 28iii. 26i». Mia. 881b. 80in. 

Ft.-eec. Ft.-sec. Ft.*ec« Ft.-seo. Ft,-sec. Ft-sec. 
Brown (87grs.) ... 1303 ... 1270 ... 1234 ... 1214 ... 1194 ... 1161 
Mo. 2 Bk. <76grs.) 1266 ... 1224 ... 1178 ... 1161 „ 1117 ... 1098 
No. 4 Bk. (82gra.) 1185 ... 1156 ... 1123 ... 1099 ... 1066 ... 1040 
No. 6 Bk. (86gn.) 1158 ... 1143 ... 1118 ... 1076 ... 1084 ... 979 
Sohultze (42grs.). 1234 ... 1198 ... 1111 ... 997 ... 897 ... 731 

B.C. (49grs.) 1229 ... 1204 ... 1102 ... 996 ... 900 ... 743 

J.B.(42grs.) 1110 ... 1036 ... 970 ... 812 .„ 687 ... 446 



We pointed ont (page 171), when commenting on the performances 
of the short barrels with No. 6 shot, that, contrary to a commonly- 
received impression, the nitre-compounds showed indications of more 
loss of force, as the barrels were reduced, than was exhibited by tbe 
black powders. This is fully confirmed, now that the muszle veloci- 
ties of the bullets have been ascertained ; and it seems to be only a 
necessary consequence of the difference in the rate of combustion and 
gas-producing qualities of the respective powders. It is often said 
that the nitro-compounds are auick in their combustion ; but we have 
before shown that that is a mistake, so far as concerns the sporting 
powders which alone we have to take into consideration. Nitro- 
compounds are no more all alike in their method or rate of < 



bustion than are black powders 1 and the results of the p re s e nt 
exteriments are confirmatory of the information previously pub- 
lished, and ascertained by a different method of experiment. The 
figures Kiven in the last table show that, of the velocities imparted to 
the bullet by the respective powders, those arising from the black 
and brown explosives were mainly acquired in the first two-thirds of 
the 80in. barrel, Int were added to in some slight degree in the 
remaining one-third j whereas with the nitro-compounds, owing to 
their slower combustion, and the larger amount of gas that oomss 
into action in the latter part of the barrel, a very large proportion of 
the Telocity is imparted in the last lOin. of the tube. This will be 
reen more dearly when the total Telocity from the 30in. barrel is 
represented by 100, and the percentage is given of the amount 
attained in the first 20m., and of the increase made between 20in. and 



Velocity imparted in tbe Velocity added in «as 

first 20 inches. last 10 inches. 

Brown powder 1161 f.s., or 89 percent 142f.s.,orll percent. 

No. 2 Black 1093 f.s., or 87 „ 172 f.s., or IS „ 

No. 4 Black 1049 f.s., or 96 , 141f.s.,orl4 „ 

No. 6Blaok 979f.s.,or86 „ 179f.s.,orl5 „ 

B.0 748f.s.,or60 , 470f.s.,or40 „ 

Sohultze 781 f.s., or 59 „ 503 f.s., or 41 to 

J.B 445 f.*., or 40 , 665 f^., or 60 „ 

It will be readily understood, then, that if that portion of the 
barrel be cut off in which a slow-burning powder adds from 40 to 
80 per cent, to the velocity, the deteriorating effect of the reduction 
must be very marked when compared with that occurring with a 
quick-burning powder which adds only from 10 or 15 per cent, in the 
same part of the barrel. Everybody knows that a small-grained 
black powder is quick in combustion, as oompared with a ooarse* 
grained powder of the same description, and is prepared for the 
differences between No. 2 and No. 6 grain; but many persons 
suppose that with the nitro powders there is merely a alow ignition, 
and a very rapid combustion afterwards. This, however, is not the 
case with the sporting nitro-oomponnds j but such a remark would 
seem really to apply to the brown powder above mentioned (which is 
notanitro-oompound). From the low pr ess ure this brown powder 
exhibits in the chamber of the gun it apparently must ignite slowly, 
jet it also must evolve a very larse volume of gas immediately after- 
wards, in order to impart the high velocity that the projectile attains 
within 20in. of the breech. 

It must be borne in mind, however, that the above observations 
with respect to the action of the respective powders, when used with 
spherical ball, must not be oonstrued as representing their effect oa 
charges of small shot; for here the conditions are considerably 
altered. As previously stated, the resistance of a spherical ball in a 
smooth-bore is very trifling, whereas that of a charge of small shot is 
very considerable. It has teen shown in the F%eld t on a former 
occasion, that the resistance of l4os. of No. 6 ehot was eo great that it 
took 181b. dead weight to push the charge through the greater part 
of a 12-bore barrel, and about 71b. additional to force the charge 
through the choke ; in other words, the friotional resistance amounted 
to from 250 to 350 times the weight of the shot-charge. Under such 
conditions it may easily be conceived that an amount of gas-pressure 
which would suffice to add a little to the velocity of a spherical ball 
would not suffice to overcome the friction of a charge of No. 6 shot, 
and that, consequently, the last few inches of a 90in. barrel, may, 



with the cylinder gun previously given (page 170). When the barrel 
was 28in. long, the force-record at 40 yards was 1*84; when the 
barrel was cut down to 26in. the record rose to 1*87 ; when further 
shortened to 24in., the force apain rose to 1*90 ; and when, finally, 
the barrel was reduced to 22m., the force went up to 1*94. A 



question to which this may afford a reply has just been received by 1 
from an old subscriber. He wishes to know our opinion as to whs* 
kind of black powder he ought to use m the second barrel of his gam, 
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winch it 24 inches in length, la answer thereto we would say that, 
judging by tbe results of the above-mentioned experiments, the. 
powder to which we have just alluded seems specially adapted to 
meet the requirements of his short barrel, and we should therefore 
advise him to give the brown powder a trial ; but it should not be 
forgotten that the charge of brown powder must be about 10 per 
want, more than would be required of No. 2 black to obtain nearly 
the same result. 

Finally, we may say that, in the manufacture of the nitrocompounds 
abore mentioned, the makers seem to have worked to the generally- 
aeoepted standard -of a l&bore barrel, 80in. in length; and when 
guns of -that gauge are made shorter than the standard, there is a 
risk of. lowering the obtainable results. Nevertheless, such a con- 
clusion must not be applied too widely ; for, if the gauge of the gun 
be lessened, there is greater resistance to the movement of the shot, 
and, the combustion of the powder being quickened, a small-bore 
might not be affected to the same extent as a gun of wider gauge. 
One conclusion, however, at all events, may be derived from these 
experiments, and that is, that they demonstrate the undesirability 
of drawing general conclusions respecting all powders, all bores, and 
all lengths of barrel, because certain experimental results may once 
hare been obtained from a single set of conditions. P.— T. 



TRIAL OF LONG AND SHORT BABBELS. 

(F»ld, Oct. 26, 1889 $ Vol. 74, p. 679.) 

Wb now give the results of a trial of several guns with barrels of 
different lengths, together with chronographic records showing the 
mean velocity ox the pellets for the 40 yards range, as well as the 
striking force recorded oy Mr. Walsh's force-gauge. ' The guns used 
in the experiments varied in length from SOin. down to 22in., and 
also differed in bore. All of them except that of SOin. were lent to 
us by different correspondents, in consequence of the discussion which 
has recently been carried on in our columns. Some of their owners 
supplied us with cartridges ready loaded ; others save us full details 
as to the charges they used, ana the manner of loading which they 
wished to be adopted. In all instances we give partioolara on these 
points, as well as the nature of the boring of the barrels. In several 
cases we have been requested not to publish the names of the owners 
or makers of the guns, and we therefore abstain from doing so in any 
instance : and this is the more desirable seeing that the weather was 
wretchedly bad for the trial, and, as may naturally be expected, none 
of the guns showed snob high records as they would have done under 
more favourable conditions. It would not be jnst, therefore, in 
publishing these records, to let it be inferred that they represent the 
ordinary shooting properties of guns turned out by the makers of any 
of the weapons; bnt ; as all were tried under the same disadvantageous 
circumstances, a fair comparison can be made as to their relative 
performances. With respect to the SOin. barrels, we may say that we 
tried three 12-bore guns of that length, and, as the one hereafter 
mentioned gave the best results of the three, we do not think it 
necessary to enter into details respecting the other two. The par- 
ticulars relative to the various guns, and the charges and methods of 
loading, are as follows : 

aOor. BAnaxxs.— Weight of barrels, Sib. lOoz. ; bore of right barrel. '707m. 
in diameter from the breech to Sin. from muzzle, then relieved to *709in. ; 
toft barrel, *705in. at breech and for next 20in., then gradually reduced, 
and choked to °69in. at the muzzle. Eley's 12-bore paper cases, loaded 
with 42grs. Schultze and lgos. No. 6 shot (270 pellets to oz.),with tight 
llf FUid wad over powder, then fin. felt, followed by a thin card, and 
another card over the shot. 

97nv. Baubbls.— Weight, 81b. OJos*; bore of right barrel, *667in. at breech, 
gradually reduced to *664 at 24in. from breech, and *6Wn. at muzzle; left 
barrel, *671in« at breech, diminishing to -666 at 24in. from breech, then 



and a 19-gauge card over snot. 

Stint. Bajirmls.— Weight, 81b. Sos. ; bore of right barrel, -787m. at breech, 
gradually dinriniBhing to *733 at 2m. from muzzle, and the choke is 
•705m. ; left barrel, *740in. at breech, reduced to "783 at 2m. from muzzle, 
and choked to '697m. Eley's 12-bore paper oases, loaded with 42grs. 
•SchuHaeand Uos. No. 6 shot, with tight Ksld wad, then gin. felt/thin 
card, and another card over shot. 



Star. BAaaaxs.— Weight, 2Kb. 14|os. i bore of right barrel, *780im at lneeoh, 
*72ffin. at Sin. from muzzle, and a 660in. at choke; left barrel, *782in. at 
breech, -727m. at Sin. from muzzle, and -697in. at choke. Eley's 12-bore 
», loaded with 42grs. Schultze and ljoz. No. 5 shot (218 to oz.): 
, pink-edged wad, and gin. felt, then a card, and another card 
rsfaot. 



it is choked to -696m. Kyaooh's "perfect" ease, No. 14 size, loaded 
with SQgrs. E.C. and los. No. 6 shot, with tight Fuld wad, lin. felt, and 
thin card, and another card over shot. 

22m. BAaaaM.^-Weight, 21b. 4os. ; bore of right barrel, *686in. at breech, 
gradually reduced for 18in., where the diameter is *680in., then recessed 
to *685in., and choked to a 671in. at muzzle; left banal, *685in. at breech, 
gradually reduced for 18in., where it is *681in., then recessed to *6d6m.. 
and choked to *672in. Kynoch's "perfect" cases. No. 16 size, loaded 
with 42gT». Bchultse, and loz. No. € shot, with thin card over powder, 
then pink»edged wad, gin. felt, and card, and another card over shot. 

It will be observed that the charges vary as well as the bores, and 
that the 25io. gun had l$oz. of No. 6 shot, with the same charge of 
powder as others' used with los. of No. 6. The muzzle velocities 
must vary considerably with saoh differences in the proportion of 
powder and lead, and the mean velocities for 40 yards would, though 
in less degree, likewise be affected. Such is found to be the case in 
the chronographic records oontained in the following table, which 

S'ves the average of five shots for pattern and force-gauge, and of 
ree rounds with the chronograph : 

Pattern i? rtw « Chrono- 
in SOin. Jl°™5 graph 
SOxk. Baruls. circle. **»w« Velocity. 

42grs. Schultze and l 8 os. No. 6 ... Bight 128 1*96 786 

#• ti » » Left 172 2*05 798 

27ik. BAUKLB. 

85grs.E.C;andloz.No.6 Bight 106 1*63 786 

„ ,. Left 136 1-86 747 



24or. BAJuaxs.— Weight, 81b. 8Joz. ; bore of right barrel, *718in. at breech, 
* ally diminishing to muzzle, where the diameter is *715in.j left 
t,*733in,etbt*eoh,rednoedto72ftin.at2i^ 



42grs. Schultze and ljoz. No. 6 ... Right 191 

>• » *• *» Left 196 

25nr. Babbbxs. 
42grs. Schultze and l$oz. No. 5 . 



Bight. 
Left . 
24iv. Babajuvs. 

88grs. E.C. and los. No. 6 Bight . 

it »» if „ • I»sft . 

22tk. Baumlb. 
eSgrs. Bchultse and los. No. 6 



169 
161 



.Bight, 

, Left . 



182 
142 



117 
12S 



1*96 
1-91 

2*87 
2*40 

1-70 
1-76 

1*88 
1*88 



775 
778 

704 
706 

685 

708 

799 
781 



It will be observed that the 26in. barrels stand out very con- 
spicuously as regards the " force record," although the ohronographio 
velooity is low, as might be expected from l£oz. of shot being used 
with only 42grs. of powder ; but this high force-record is due to the 
shot being of No. 5 size, while all the rest had No. 6. This, of 
course, diminishes pattern and increases the striking force. Not only 
does the extra weight of the larger pellet impart a heavier blow, 
supposing the velooity to be equal, but the No. 5 pellet has a ballistio 
advantage over No. 6 of about 6 per oent., owing to its losing less 
speed in its flight. If allowance D3 made for these differences, the 
record (supposing; the gun to shoot both sizes of shot equally well) 
would stand as follows— the pattern being increased by about 24 per 
cent., and a corresponding reduction being made in the force-record. 

2finv Bakrsls ~ No - 5 Shot * No. 6 Shot. 

.J***.*!*,. Pattern. Force. Pattern. Force. 

42grs. and Uoz. No. 6-Bight 159 ... 2*87 197 ... 188 

,, ,» ,, Left 161 ... 2*40 ......... 200 ... 1*85 

On looking at the chronographic velocities in the first table, it is 
not obvious at a glance why there should be so much difference in 
the velocities of the shot from the various guns ; but in moat cases 
it is due to the difference in the proportion of powder used, and this 
will be seen more dearly if the percentage of powder to lead be 
substituted for the actual charges. . We also convert the force-records 
into striking velocities, by taking the figures derived from the 
machine-record, and multiplying them by the number of pellets in 
the ounce of shot. Such being done, the results stand as follows : 

Proportion Length and Gauge 
of Powder. of Barrels. 

22in., M-bore............ 799 

24in., 12-bore............ 685 

SOin., 12-bore 795 

26in., 12-bore............ 775 

27in., 16-bore.. 785 

25in.',withNo.5shot 704 



Mean Velocities. 
Bight. Left. 

781 .. 

708 .. 

799 .. 

778 .. 

706 ... 



Ditto, converted to No. 6 shot — ... — ■ 



Velocities. 
Bight. Leffv 
494 ... 502 
459 ,.. 475 
529 ... 558 
529 ... 516 
454 ... 508 
517 ... 523 



..... 406 ... 499 



Besides the cartridges tried, we received some loaded with other 
sizes of shot, and different wads. These will be reported on in the 
next article. ... •• . 

-P.— T. 
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LAB&B SHOT AHD SHORT BABBILS. 

(Field, Nov. 30, 1889 • Vol. 74, p. 760.) 
Biliivibs in small-bores hare frequently claimed, on behalf of their 
diminutive pets, that they shoot large shot especially well— far better 
than the ordinary No. 6. Those little gone usually have very short 
barrels ; and, as we were trying experiments with guns of different 
lengths and various gauges^ we thought we would ascertain how these 
guns would perform with different sues of shot, especially as some of 
their owners had sent us cartridges loaded with other shot than that 
previously reported on. We have accordingly tried all the suns 
alluded to in our previous article (page 175) with No. 4, 6. and 6 shot. 
With one of them there were also sent some cartridges loaded with 
No. 5J shot (240 pellets to the ounce) and Swedish wads, which the 
owner of the gun had occasionally been using. The average of the 
respective records are given below; but we will first recapitulate a 
few particulars about the guns, and include some which were not 
stated in the previous article. 

30ik. Babbsls, 12 Gauoi.— This was one of three 12-hores in our po s s ess ion 
which we tried at the target, and finding that its force reoords with No. 6 
shot were better and more regular than those of two other guns of the 
same dimensions, we chose it to represent the 90in. class, although it did 
not give so high a pattern as those more fully choked. It was loaded 
with 42gT*. of Schultze and Uoz. of shot, in Elev*s paper cases, with Field 
loading (▼**•» H| bkck-and-pink wad, fin, best felt and a thin white card 
betweenpowder and shot, and another thin card over the shot). Weight 
of gun, 7ib. 2os. 

27xk. Babbblb, 16 Qauos.— Made by W. P. Jones, of Birmingham, and lent 
to us by its owner, Mr. W. W. w., who has done a good deal of rough 
work with it in the last six years. Loaded (in Kynooh's No. 20 brass 
"perfect" cases) with los. shot, and generally with SSgrs. of E.C., but 
one lot of cartridges had 49grs. ; the wads in some of the cartridges were 
Swedish, of 16 gauge, and in others were three chemically-prepared cloth 
wads of 15| gauge. Weight of gun, 61b. los. 

26iv. Babuls, 12 Qauos.— Made by W. B. Leeson, of Ashford, Kent, who 
lent it to us for the trial. Loaded with 42grs. Schultze and Uoz. shot, 
in Eley's paper oases, with Field loading. Weight of gun, 61b. 7oz. 

25nr. Babuls, 12 Oauos.— Made by W. W. Greener, of Birmingham, and 
lent by " 20,000 Shots." Loaded, in the first instance, as suggested by 
the owner, with 42grs. Sohultse and l|oz. No. 5 shot, but also tried with 
same charge of powder and lftoz. of three sizes of shot. Weight of gun, 
Sib. ISoz. This gun (having a cross-eyed stock, for shooting from the 
right shoulder with the left eye) did not work satisfactorily in the 
machine rest, and accordingly was fired from the shoulder. 

Mot. Babuls, 12 Qauos.— Lent to us by its owner. In the first instance, 
as stated in the previous report, it was loaded with Stars, of E.C. and 
los. No. 6 shot, in Kynooh's No. 14 •• perfect " cases, with Fi$ld loading. 
Subsequently it km tried with 42jgrs. E.C. and loz. of No. 4, 5, and 6, 
but with all three sizes the shot scattered so badly that we could obtain 
no satisfactory record. We thereupon resolved to try whether black 
powder would do better in these short barrel*, and accordingly tried it 
with 3drs. of No. 4. It then shot much better than before, as will be 
seen by the records below. We also tried 42jgrs. of E.C. with Swedish 
wads. The results were very similar to those given by black powder, 
except that the E.C. still gave occasional wild shots. Weight of gun, 
61b. IOJoz. 



22zv. Babbbls, 14 Qauos.— Made by F. T. Baker for 16-gauge paper 
re-bored by W. Ford for "perfects," and lent to us by its owner, 
" 20,000 Shots." Loaded with 42grs. Schultze and los. shot, in Kynooh's 
No. 16 "perfect" cases, with thin card over powder, a pink-edged wad, 
gin. felt, and thin card, and another card over the shot. Weight of gun, 
5lb. 7os. Like the other gun of the same owner, this has a cross-eyed 
stock, and was shot from the shoulder instead of the machine-rest. 

With each increase in the size of the shot, there was necessarily a 

reduction in pattern, and at the same time an increase in the force- 

per pellet. The following results are the average of five rounds with 

each charge: 

Pattbb*. Fobcb Bboobd. 

80ur. IS-Bobb : No. 6. No. 5. No. 4. No. 6. No. 5. No. 4. 

Bight Barrel 118 ... 102 ... 85 1-96 - 2-31 ... 8-00 

Left „ 163 ... 181 ... 102 2*10 ... 2*19 ... 3*19 

27nr. 16-Bou: 

Bight Barrel 118 ... 98 ... 81 1*98 ... 2*23 ... 2*94 

Left „ 138 ... 106 ... 91 1*95 ... 2*42 ... 8*06 

26nr. 12-Bou: 

Bight Barrel 190 ... 159 ... 118 1-99 ... 2*44 ... 8*09 

Left , 215 ... 176 ... 129 1'95 ... 2*47 ... 8*29 

2Sor. 12-Bou : 

Bight Barrel 173 ... 141 ... 95 1*94 ... 2*16 ... 8*12 

Left , 198 ... 189 ... 116 1-95 ... 2*19 ... 8*11 

24or. 12-Bou: 

Bight Barrel 104 ... 95 ... 92 1*97 ... 2*88 ... 8*09 

Left , 131 ... 102 ... 95 1*90 ... 2*25 ... 8*16 

22or. 14-Bobb : 

Bight Barrel 123 ... 94 ... 73 ...... 1*96 ... 2*40 - 8*29 

Left u ...... 128 ,.. 122 ... 96 I'M „ 2*39 ... 816 



It should be borne in mind, with reference to differences of pattern, 
that the 22uu, 24in., and 27in. guns had bat los. of shot, while the 
rest had lfcoz. The powder charge was 42grs. with most of the gone, 
bat it was only 86grs. with the 27in. barrels. No reoords are given 
above of either Swedish wads or No. 6} shot : they were only used 
with the 27in. gun, and we give them separately, as follows, repeating 
the No. 6 reoords with cloth wads for the sake of oomparison : 



Fobcb Bacon*. 

No. 6. No. 51. 
. 1*98 ... 2*33 
, 1*95 ... 2*26 

8D0 M 8w 




Fattbbv. 
27ik. 16-Bobb : No. 6. No. 5). 

SSgrs. and three cloth wads—Bight 113 ... 139 

» m » i> Left 138 ... 184 

35grs. and Swedish wads ... Bight. 157 ... 144 

» •» »» ... Left 210 ... 177 

4flgrs. and Swedish wads ... Bight — ... 145 

n ii ii ••• I-effc — ... 166 

It is very curious that, with the cloth wads, the pattern of No. 
shot should have been so much larger than with No. 6, althou 
there were 30 pellets less in the charge j and it is also very curious 
that the Swedish wad should have increased the pattern of No. 6 so 
considerably, but left that of No. 5} practically unaltered. It will 
be observed:, too, that when the powder was increased from 35grs. to 
42grs., there was scarcely any alteration either in the pattern or the 
penetration. 

The differences in pattern between Nos. 4, 5, and 6 shot are 
usually very distinctly marked. The pellets of No. 4 are, in round 
numbers, about one-fourth heavier than those of No. 5, and the 
No. 5 one-fourth heavier than No. 6 ; and to No. 4 is about one-half 
heavier than No. 6 : accordingly, if a gun shoots all three sizes with 
equal regularity, the No. 5 pattern will be about one-fifth leas 
numerous than No. 6, while No. 4 will be about one-third less than 
No. 6. Conversely, the striking force of the pellets is higher. No. 4 
being about one-half more than No. 6, and No. 5 one-fonrtn more 
than No. 6, supposing the velocity to remain unaltered. It frequently 
happens, however, that, although persons are prepared to see the 
diminished pattern, they have not an equally ready perception of the 
proportionate augmentation of the foroe-reoord, and consequently 
think the increase is much larger than it is in reality. In order to 
show the relative increase more distinctly, we turn the force-records 
into striking velocities for the different sizes of shot used in the 
respective guns, and present them in the following table : 

SroxKn-a Ybxocxtibs with D-ffnin Sisbs or Shot. 

30ih. 12-Boas : No. 6. No. 5}. No. 5. No. 4. 

tifers.,lios Bight... 529f.s.... - ... 504f.s.... 588f.s. 

>. i. Left 567 „ ... — ... 477 555 „ 

27m. 16-Boai : 

SSgrs., los., cloth wads... Bight... 521 f.s.... 558 f.e.... 486 f.s.... 512 f a 

„ „ „ ... Left 527 „ ... 543 „ ... 529 „ ... 532 „ 

Ditto, Swedish wad Bight... 540,, ... 581,, ... — ... — 

ii »• i Left 586 „ ... 612 „ ... — ... — 

42grs., Swedish wal Bight... — ...586,,... — ... — 

» n i Left — ... 622 „ ... — ... — 

26xx. 12-Bou : 

42grs., l*oz Bight ... 533 f.s.... — ... 532 f.s... 5381s. 

•i ti I*ft 527 „ ... — ... 538 „ ... 572 ,, 

25nr. 12-Boas : 

42grs.,l|0 Bight... 524f. - ... 471 f.s.... 543 f.s. 

•• ii Left...... 527 „ ... — ... 477 541 „ 

42grs.i l*o Bight ... — ... — ... 517 „ ... — 

ii m .................. Left — ... — .„ 523 „ ... — 

24or . 12-Bona : 

3dm. No. 4 black, loz. ... Bight... 582 f.s.... — ... 519 f a... 588 f .s. 

,i >• » ,» ... Left 513,, ... — ... 481 550,, 

43grs. B.C., los., Swedish Bight... 513 „ ... — ... 506 „ ... 550,, 

n i> it ti Left 538 » ••» — ... 506 „ ... 545 „ 

22or.14.Boas: 

4*grs.,los Bight... 521 f.e.... - ... 523 f.s.... 572 Is, 

» h ».... Left...... 535 „ ... — ... 521 550 „ 

From the above figures it will be seen that the guns which exhibited 
any material increase in velocity with the larger shot were but few. 
With No. 5 the performance was generally poor, several guns being 
decidedly lower than with No. 6 ; but with No. 4 there were three or 
four that showed tome improvement. Of course the larger pellets 
would, when moving with the same speed, give a heavier blow than 
smaller ones ; thus, with equal velocity, the No. 4 pellet would strike 
with about 25 per cent, more f oroe than No* 6, and about 50 per cent 
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mare than No. 6. But, beyond Una, there is a ballistic advantage in 
heavy pellets, which enables them to pass through the atmosphere 
with lees lose of speed than light pellets ; and consequently, if a yon 
were capable of shooting all sizes of shot equally well, the heaviest 
pellets should have the highest velocity at the end of the range. 
There were only two of the above guns which showed this superiority 
in any marked degree with No. 4 shot. The 22in. gun did so with 
both barrels, but much more with the right than with the left ; the 
2Gin. gun did so with the left barrel only; the 24in. gun improved 
with the left when using black powder, and with the right when 
using E.G. and the Swedish wad. The 25in. gun exhibited an 
improvement in a minor degree with both barrels. This gun, it will 
be seen, gave about 40 f .s. higher velocity when used with ljoz. of 
No. 5 snot than it did with l&oz., thereby fully justifying the pre- 
dilection of its owner (" 20,000 Shots ") for the heavier charge of 
lead, with only 42grs. of powder. The 27in. gun, which was tried 
with No. 6} shot, showed much more than the normal increase when 
using pallets of that size ; yet^when tried with Nob. 4 and 5, it did 
not do so well as with No. 6. verily, the different performances of 
the same guns, under very slight changes of circumstance, seem 
almost inscrutable; but sufficient has been said to show the undesir- 
abOity of assuming, because this or that charge does well in one gun, 
that another gun may use it with equal success ; or even of supposing 
that the same size of shot will do equally well in both barrels of the 
same gun. 

About twelve months ago, we tried a 28-bore and a 24-bore against 
a 12-bore. with No. 4 and No. 6 shot, and published the records in 
the Field of Nov. 10, 1888. We will now bring the results into 
juxtaposition with those given above, arranging the guns according to 
the percentage of powder to lead ; and, as those of last year were 
tried only with the left barrel, we will take only the corresponding 
records, of our recent trial, and show what was the proportionate 
increase or decrease of speed with No. 4 shot in each instance, as 
compared with No. 6 : 

PMnwM+inn «# t.mio+1. i»^«o .nit Stbikino Velocity Increase 

pE2£2? ^2S3k*3F2£^ "«* *** or decrease 

Powder. weight of gun. No 6 No ^ ,^1*0.4, 

19-2% ... 22m., H gauge (51b. 7oz.) 535f.s. ... 550f.s. ... + 3% 

19-2% ... 2«n., 12 gauge (61b. lOJoz.), bk... 513 550,, ... + 5% 

n>2% ... Same, with E.C. and Swed. wad 538 545,, ... + 1% 

17*0% ... 90in., 12 gauge (71b) 553 „ ... 598 „ ... + 8% 

17*0% ... another 30m. 12 bore (71b. 2oz.)... 567 „ ... 555 „ ... — 2% 

17*0% ... 261n. t 12 gauge (61b. 7oz.) 527 572 „ ... + 9% 

17-0% ... 25in. ( 12 gauge (51b. 13oz.) 527 f , ... 541 „ ... + 3% 

16*0% ... 27m., 16 gauge (6Ib.loz.) 527,, ... 532 „ ... + 1% 

13*4% ... 27in. t 28 gauge (41b. 14oz.) 491 „ ... 554 + 11% 

10-1% ... 22m. f 24 gauge (41b. loz.) 454 „ ... 538 „ ... + 19% 

Here it will be seen that the 24 and 28 bores showed a greater 
increase of velocity with the No. 4 shot than did any of the larger 
bores ; and so far their performances bear out the claim of their 
admirers as to their shooting better with large shot. It will also be 
seen that these guns had the smallest percentage of powder. Whether 
the larger guns would show a corresponding increase with large shot, 
if the proportion of powder to lead were assimilated in the different 
guns, is a question which only experiment can determine. P. — T. 

P.S. — Since the above experiments were oarried out we have 
received from Mr. W. (the owner of the 27in. gun that was there 
tried) a new gun which he has just had made for him by W. P. Jones, 
of Birmingham. It is a 12-bore, with Whitworth steel barrels, 26in. 
long, and weighs 61b. 14oz. Mr. W. writes : " I gave the order to 
Jones last spring, and have had it built to shoot a special load that I 
have a great fancy for. It is intended to give the same killing circle 
as l&oz. of No, 6 shot, but with a striking force that No. 6 is not 
capable of giving. To obtain this result, I load with l&oz. of 
No. 5, which gives 290 pellets, and comes very near to the conven- 
tional 800 pellets load or No. 6. I had originally intended to have 
2fin. chambers ; but at Mr. Jones's suggestion I did not have the 
long chambers until I had first tried the short, and I found to-day 
that 48grs. of E.C., a Swedish wad, l$oz. of No. 5, and a thin card, 
can be just got into the ordinary case. I shall have as powerful a 
gun as it is possible to get in a light and handy form. In fact, after 
seventeen years of the most diligent study, and thousands of trial 
shotSg with all sorts of guns and obarges, I reel confident there is no 
combination at present Known that will beat it for an ordinary man 
at all-round work. The recoil is not unpleasant at all— in fact, 
would not be noticed at game." With the gun, we received some 
cartridges loaded with two sizes of shot— one lot containing 42grs. of 
B.C. and l£os. No. 6> and the other containing 48grs. of E.G. and 



ljoz. of No. 5; with both loads Swedish wads were used. The 
results of the trials gave the following averages : 

«. * t>«*+^ Force Striking 

Shot. Pattern. Record. Velocity. 

No. 6— Bight Barrel 171 2-06 = 556f.s. 

„ Left ,. 216 2-19 = 591 „ 

No. 5— Right Barrel 152 2-63 = 578 „ 

., Left „ 209 3-04 = 663,, 



EXPERIMENTS WITH SHORTENED BARRELS 
AS TO VELOCITY AND RECOIL. 

(Field, Aug. 29, 1891 ; Vol. 78, p. 830.) 

Some reports of trials with shortened barrels were published in our 
columns about two years since.* The chief purpose of those experi- 
ments was to ascertain the effects produced on the shooting of shot- 
guns by reducing tbeir length, but retaining other conditions the 
same as in 30in. barrels. The results went to show that cutting off a 
few inohes from the length of the tube did not very much affect the 
pattern and striking force of a loose charge of shot at 40 yards, 
provided that the boring at the muzzle is properly attended to. The 
striking force of the pellets, at a fair shooting distance, does not 
depend, in the same decree as a bullet does, upon the mere velocity 
with which the charge is projected from the muzzle of the gun ; for 
the results are considerably modified by the good or bad form main- 
tained by the group of pellets while passing through the air. So that 
an increase in quantity of powder, which may have the effect of 
driving the shot from the barrel at a higher rate of speed, may 
nevertheless, in so doing, cause such a disturbance of the charge that 
the pellets may, at the end of 40 yards, retain less velocity than they 
would have had with a smaller quantity of powder propelling the 
shot-charge in more compact form. Some loss of muzzle velocity 
undoubtedly resulted through cutting down the barrels, as was 
rendered apparent by experiments with bullets carried out at the 
same period; but all powders were not affected alike; and the 
difference of friotional resistance between ball and shot-charge is 
such as to prevent any general conclusions from one kind of projectile 
being satisfactorily applied to the other class. 

There were, in fact, various features connected with the experiments 
of 1889 which seemed to render further investigations desirable, 
especially with respect to the nitro powders ; and for the purpose or 
carrying out some of these investigations we thought it best to use 
a gun 0! more than ordinary length, and to ascertain, by chronograph, 
the velocity of the shot on leaving the muzzle, instead of measuring 
its force after it had traversed a distance of 40 yards. We accordingly 
commenced operations With a 34in. barrel, bored cylindrical through- 
out, so that it might be cut down from stage to stage without the 
shortening of the tube in any way affecting the conformation at the 
muzzle. The gun was tried with spherical ball, with several sizes of 
small shot, and with eight varieties of powder. 

The results of the experiments with this 84in. smoothbore showed 
conspicuously— as had been indicated with less effect in previous 
trials— that increased length in the barrel favours certain powders 
much more than it does others ; that, with some of them, it adds 
considerably to the muzzle velocity of the ball, although it may not 
do the same with shot charges, which are influenced in much greater 
degree by friotional resistance in the barrel. 

We published particulars of some of these experiments in the 
Field of 1890, but may here briefly state that, not only were there 
differences in the amount of recoil produced by the different kinds of 
powder, but the recoil with the same powder did not maintain any 
fixed ratio corresponding (as all are theoretically supposed to do) 
with the weight and muzzle velocity of the projectile. The actual 
recoil appears to be always very greatly in excess of the theoretical 
amount; and the degree of excess varies with the nature of thepro- 
jectile, the length or the barrel, and some other conditions. Thus, 
when spherical ball was fired from the 34in. barrel, the excess or 
the actual over the theoretical amount of recoil was nearly 60 per 
cent. ; and on the barrel being shortened to 30in., but otherwise 
fired under like conditions, this excess rose to more than 80 per cent. 
When, however, a charge of No. 6 shot was substituted for the ball 
(other conditions remaining as before) such wide divergences did not 
je the actual recoil rose to 100% in excess 
,rly equal with both lengths of barrel, 
other complications came in ; as in the 

explosives snowed higher muzzle velocity 

with shot than with bullet—the spherical ball not affording, in a 
smooth-bore gun, sufficient resistance to develop the force of these 



occur. With this shot-c 
of theory, but it was 
With the nitro-compouni 
majority of instances th< 
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powders ; whereas it was very effectively done by small shot, owing 
to the pellets producing greater friction in the tube. 

In continuing the experiments, with further reductions in length 
of barrel, we thought it needless to extend the trials with spherical 
ball, as we had already done similar work in the experiments of 1889 ; 
and, on discontinuing the bullet trials, we likewise discontinued the 
shot-charges of same weight as the ball, and restricted the remainder 
of the experiments to the ordinary charge of lioz. No. 6 shot, with 
3drs. of black and brown powder, or 42grs. of the nitrocompounds. 
The barrel was cut down 4in. at each step, until its length was 
reduced to 10in., when the experiments came to an end. 

The following tables show the variations in muzzle velocity with 
the different lengths of barrels and the respective powders. The 
" theoretic recoil " represents the calculated amount that corresponds 
with the muzzle velocity and weight of the shot-charge ; whereas the 
" actual recoil " shows the amount that was automatically recorded 
upon the gauge of the mechanioal rest to which the gun was affixed 
at the time it was fired ; and. as the excess of the actual over the 
theoretic amount of recoil is difficult to compare in its crude form, 
we have converted the differences into percentages, which enable the 
gradations to be more readily seen. The column headed " effective 
work " shows the proportion which the energy of the shot-charge, as 
deduced from its weight and velocity on leaving the muzzle, bears to 
the greater amount of work done by the powder, as indicated by the 
actual recoil of the gun. Thus, if the amount of recoil recorded in 
practice is double as much as the theoretical estimate, the effective 
work is stated at 50 per cent. ; and so on with other proportions. 







BLACK AND BROWN POWDEBS. 






Powder 


MuzEle 


Theoretic 


Actual Exoee* of the 


BffootlTe 


▲taioepherio 
Condition!. 


and Barrel. 


Velocity. 


BeooU. 


BeooU 


Aotoal BeooU. 


Work. 




Ft.aeo. 


Ft.lb. 


FUb. 


FUb. PerCent. 


Per Cent. 


Benin. 


Thermom. 


NO. 2 BK. : 












Inohee. 


Dry. Wet. 


34in. 


1147 


16*4 .. 


33-2 


16*8, or 102% 


49} 


29*80 


.. 59° 52° 


30 „ 


1122 


157 .. 


332 


17-5, or 111% 


47} 


29'97 


.. 37° 37° 


26 „ 


1115 


15-5 .. 


30-7 


15-2, or 98% 


SO} 


29-58 


.. 48° 46° 


22 „ 


1075 


14*4 .. 


31-4 


170, or 118% 


46 3 


29-66 


.. 70°63° 


18,. 


965 


11*6 .. 


29*1 


17 5, or 150% 


40 


2980 


.. 52° 51° 


U „ 


898 


10-1 .. 


255 


15-4, or 153% 


a 


2890 


.. 48° 47° 


io„ 


813 


8-2 .. 


23*0 


14-8, or 180% 


29*40 


.. 49° 49° 


NO. 4 BK. ; 
















S4in. 


1122 


157 .. 


318 


161, or 102% 


49ft 


29*60 


.. 59° 54° 


30 „ 


1114 


15-5 .. 


31-5 


160, or 104% 


49 


29-97 


.. 37° 87° 


26., 


1089 


14-8 .. 


29*6 


14-8, or 100% 


50 


2958 


.. 48° 46° 


«., 


1046 


18-7 .. 


291 


154, or 113% 


47 


29*66 


.. 70° 63° 


18 „ 


963 


11-6 .. 


28'8 


172, or 149% 


40 


29*80 


.. 52° 51° 


M.. 


868 


9-4 .. 


267 


173, or 184% 


35 


29*90 


.. 48° 47° 


io„ 


793 


7*9 .. 


23-5 


15*6, < r 199% 


38* 


29-40 


490490 


NO. 6 BK. : 
















S4in. 


1094 


14-9 .. 


27"6 


12-7, or 85% 


54 


29-70 


.. 61° 58° 


30 „ 


1051 


13-8 .. 


27*0 


132, <r 96% 


51 


29-97 


.. 36° 36° 


26 „ 


935 


10-9 .. 


25-0 


141, or 129% 


43* 


29-58 


.. 52° 49° 


22 „ 


910 


10-8 ... 


25*2 


14"9, or 144% 


ir 


29-46 


.. 59° 58° 


18 „ 


876 


9«6 .. 


23-9 


14-3, or 150% 


40 


29-82 


.. 51° 51° 


14 „ 


792 


7*8 .. 


221 


143, or 182% 


35* 


29-90 


.. 48° 47° 


10,. 


710 


6-3 . 


184 


121, or 192% 


34 


29*40 


.. 49° 49° 


BBOWV : 
















84in. 


1102 


15-2 .. 


28-5 


13-3, or 88% 


53 


2950 


.. 60° 53° 


SO,, 


1022 


13*0 ... 


27'1 


14-1, or 108% 


48 


29*80 


.. 48° 48° 


26 „ 


1031 


133 ... 


29-9 


16*6, or 124% 


44* 


29*58 


.. 55° 50° 


22 „ 


929 


10-8 .. 


25*8 


150, or 139% 


4? 


29*65 


.. 69° 64° 


18,. 


811 


8*2 .. 


22-3 


141, or 172% 


37 


29-82 


.. 51° 51° 


14., 


747 


70 .. 


203 


13-3, or 191% 


a 


29*94 


I 59° 58° 


10 „ 


684 


5*8 .. 


16-8 


11-0, or 188% 


29-38 


.. 52° 51° 



Generally speaking, in stating results, we have avoided very small 
fractions, having given the recoil only to the first decimal, and 
indicated the percentages to the nearest whole number ; but we have 
made an exception under the head of " effective work," and have 
there stated the results to the nearest £ per cent., as otherwise some 
records would appear to be identical when they really were not so. 

The gradations of velocity, Ac, do not always proceed with 
regularity, and we have therefore appended records of barometer and 
thermometer at the time of the trials, so that anyone interested in 
such particulars may make comparison, and attempt to find reasons 
for the irregularities ; but we confess our inability to see that the 
atmospheric changes suffice to account for the differences in the 
records. 

[Since the foregoing observations were published, it has occurred 'o 
ns that some of the remarkable variations of increase or decrease in 
velocity and recoil (as shown in the accompanying tables relative to the 
individual powders, and in the subsequent diagram of averages) may 
probably have been due to differences in atmospheric pressure on the 



days when the respective experiments were carried out. Thus, the 
height of the barometer varied from 29'37in. on one day to 80*48 on 
another, so that there was more than an inch of difference ; while the 
temperatures varied from 36° to 70°, or a difference of 34°. The 
normal atmospheric standard in this country is taken at 80in. and W; 
and at this standard the weight of the air is a fraction over 634grs. 
per cubic foot. When the two instruments are both below the normal 
standard they tend to counteract one another— a fall of about 16° 
with the thermometer compensating for a fall of an inch in the 
barometer, and vice versa ; whereas if one rises and the other falls, 
there is a double pull in the same direction. Another circumstance 
to be taken into consideration is the fact that an increase in the 
weight of the atmosphere obstructs the passage of projectiles, and 
thus lessens their ohronographic record of velocity ; while the same 
increase of atmospheric weight adds to the work done in the expulsion 
of air from the barrel, and thus increases recoil. That the resistance 
of the air does affect both velocity and recoil, and in opposite 
directions, is made obvious by records taken in the vacuum experi- 
ments described on page 207, where the exhaustion of the air from 
the barrel had the effect 01 raising the muszle velocity of the bullet 
by 41ft. per second, and at the same time slightly reduced the 
amount of recoil. If velocity and recoil had gone^aad in hand, the 
increase in the former ought to have been accompanied by an increase 
of about 7 per cent, in the latter, instead of a decrease. Hence, we 
conclude, arise the curious zigzags in the diagram opposite, and shown 
more conspicuously in the fine lines representing the nitro powders 
than in the black lines which indicate the black powders.] 

On glancing over the previous table it will be observed that with the 
reduction in length of barrel, the muzzle velocity gradually falls off, 
and recoil also diminishes. The latter diminution, however, by no 
means keeps in correspondence with the former ; indeed, as a general 
rule, the more the barrel is cut down, the higher becomes the 
proportion of recoil. To prevent any misapprehension, we may state 
that the weight of the gun was practically unaffected by the redactions 
in its length ; for, whenever a portion of the barrel was cut off, a 
piece of lead of equal weight was screwed on to the machine-rest from 
which the gun was fired, so that the recoiling mass remained a con- 
stant quantity throughout. 

With the finer-grained black powders (No. 2 and No. 4) their 
greatest percentage of effective work was given with tre 26in. barrel, 
as indicated by the black figures in the preceding table* The other 
powders, which were slower in combustion, showed their greatest 
percentage in the long barrel. With the nitro-oompounds there were 
likewise other differences— the exoess of their actual recoil over the 
theoretical amount being always much lower than with the black 
powders, when the velocities were at all alike, as will be seen on 
comparing the following table with its predecessor. 

NITROCOMPOUNDS. 



Powder 


Mnule 


end Barrel. 


Velocity 






SCHULTZB: 




S4in. 


1119 


so,, 


1113 


26 „ 


1075 


22 „ 


988 


18 m 


1007 


14 „ 


974 


10,. 


826 


E.C.: 




S4in. 


1120 


30 „ 


1106 


26 „ 


1033 


22 „ 


964 


18 „ 


982 


14 „ 


893 


10,. 


788 


as.: 




34in. 


1162 


30 „ 


1110 


26 „ 


1016 


22 „ 


991 


18. 


1016 


14 „ 


924 


10 „ 


828 


J3.: 




34in. 


1101 


30 „ 


1061 



Theoretic Actual 



FUb. 

15*6 
15-5 
13*8 
12-2 
12-7 
11-8 
8-5 



156 
15-3 
13-3 
11-6 
12-0 
10-0 
7*8 

16-9 
15-4 
129 
12-3 
12-9 
10-7 
8'6 

151 
141 



FUb. 

25-1 
26*9 
24*9 
24-5 
25-7 
23-8 
19-4 

25*2 
26-7 
280 
23*2 
23*4 
21*9 
19-2 

281 
27*5 
24-9 
24-7 
26-4 
23*9 
213 

22-0 
22-2 



FUb. Peroeot 

9*5, or 61% 
11-4, or 74% 
111, or 81% 
12-3, or 101% 
13-0, or 103% 
12-0, or 101% 
10-9, or 127% 



9-6, or 61? 
11-4, or 75$ 

9*7, or 73$ 
11*6, or 100$ 
11-4, or 94$ 
11-9, or 120% 
11-4, or 148$ 

11-2, or 67% 
121, or 79$ 
12-0, or 93$ 
12-4, or 102$ 
12-5, or 102$ 
13*2, or 124$ 
12-7, or 149$ 

7'0, or 45* 
8-1, or 58$ 



BffeetfTe 
Work 



Barom. 
Inches. 
29-90 
80-43 . 
29-57 



29-82 . 
29-94 . 
29*38 . 

30*30 . 
30*43 . 
29-57 . 
29-63 . 

29*82 . 
29*94 . 
29-37 . 

30*30 . 
30*43 . 
29-55 . 
29*40 . 



29*94 
29-37 . 



30-30 , 
29-70 



Dry. Wet" 
.. W>38? 
.. 50° 47* 
.. 56° 51* 

.. 58° 53° 
.. 60° 54' 
.. 59° 58° 
.. 52° 51 a 

.. 60° 55' 
.. 50° 47* 
.. 57° 52° 
.. 68° 63* 
. 60° 55 3 
.. SSP SB 3 
.. 55° 53° 



62° 51* 
50° 47° 
55° 50' 
58° 52° 
57° 52* 
56° 56° 
55° 53- 

, 65° 57 s 



In the last of the nitro series there are only two sets of records, 
instead of seven, as with the others. This arose from our supply of 
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J.B. powder being exhausted with the 30in. experiments ; and being 
informed, when we wished to purchase some more, that this powder 
was no longer supplied to the trade, we could not carry out further 
experiments, but here give the particulars so far as they go. 

On examining the records or the nitro -com pounds, it will be seen 
that they do not proceed so regularly as those of the black powders ; 
and it does not appear easy to account for some of the irregularities. 
On various occasions, when we have not found results accord bo 
satisfactorily as we thought they should do, we have had experiments 
repeated ; but, in most instances, the additional trouble has been 
taken to very little purpose. Once we did find that some low records 
had been caused by the powders getting damp ; and, having repeated 
the trials, and obtained much better results from newly-opened canisters 
of powder, we cancelled the old figures and substituted the new. 

On a subsequent occasion, after carrying out experiments with the 
18in. barrel, we found that some of the records (chiefly with nitro- 
compounds) showed higher velocity and recoil than had shortly before 
been exhibited by the 22in. barrel, although the inference derived 
from previous experience was that the reduction in length of barrel 
would produce lower instead of higher records. A repetition 
of the experiments was accordingly determined on ; and, as the 
apparent anomaly was only discovered after the gun had been 
shortened to 18in., the barrel had to be lengthened again by carefully 
soldering on the 4in. last out off. On repeating the trials this time 
there was nothing to confirm the suspicion of dampness ; the same 
powders which had given high results with the 18in. barrel again gave 
low results at 22in. ; and the chief increase was with a black powder, 
and not with the nitro-componnds, as expected. This unloosed for 
exhibition of greater velocity and recoil by the nitro powders, when 
the barrel was cut down to loin., appeared very strange ; yet it recalled 
to mind the fact that a somewhat similar circumstance occurred in 
e x p erim ents with ball two years before, when the barrel was about 
the same length. 

The percentage differences of the individual powders are given in 
the previous tables, but the distinctive characteristics of the two 
classes of explosives are more graphically set forth in the following 
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diagram, where the black line represents the average of the three 
black powders, and the dotted line represents the average of the 
three nitrocompounds. 



According to theory, a rise or fall in velocity ought to be regularly 
accompanied by a corresponding increase or decrease in recoil ; hence 
the lower curves or zigzags in this diagram will apply alike to the 
velocities stated in round numbers in the first column of figures, and 
to the theoretic recoil stated alongside in the second column. At the 
top of the diagram, however, the actual record of recoil is shown to 
be much higher than the theoretical estimate given underneath. The 
distance separating the black line at the top from the black line at 
the bottom, averages about fifteen divisions (or foot-pounds) on the 
scale ; and it seldom departs very mnch from this average. Between 
the dotted lines, however, the space averages only about ten of such 
divisions; but the variations are more abrupt, although the lines 
below, except in the first instance, rise ana fall almost simul- 
taneously with those above. 

Taking into consideration the diminution of muzzle velocity that 
arises from the successive shortening of the barrel, it seems, at first 
sight, remarkable that the foregoing tables should generally show so 
small a reduction in the amount of recoil. The actual record always 
considerably exceeds the theoretical estimate of recoil, and the dis- 
parity becomes more marked as the barrel is cut down ; for although 
the theoretical estimate falls off about one-half, owing to the 
diminished velocity of the shot, the " excess " per se varies compara- 
tively little. There are certain differences in proportion between one 
kind of powder and another ; yet they all, with some slight variations 
of detail, show the same general tendency to increase the percentage 
of recoil— or, in other words, to fall off in the proportion of effective 
work— as the length of the barrel is reduced. 

It would appear as though, out of the full force generated by the 
explosion of the powder, an approximately constant quantity were 
expended in overcoming resistances that are not accounted for by 
merely estimating the energy that is imparted to the projectile. 

The difference in recoil of the two classes of explosives seems, how- 
ever, to be due to the great weight of the solid residue left by the 
combustion of black powders; while that of the nitro-oompounds 
may, in comparison, be looked upon as practically nil. This tolid 
residue (which is equal in weight to about 60 per cent, of the black 
powder charge) is ejected from the barrel in addition to the shot, and 
so must add to the amount of work done although it cannot exactly 
be considered " effective work." On making certain calculations of 
recoil, with 60 per cent, of the 3drs. of powder added to the weight 
of shot and wads,* we find that the estimate of recoil, with a 71b. 
gun, is increased by almost exactly one-fifth, or 20 per cent. $ and on 
adding this 20 per cent, to the recoil records of nitro powders, or 
reducing the records of black powder to the same extent, the results 
come out tolerably close together. The process is very easily carried 
out. By taking a recoil record of black powder, and dividing it by 
1*2, the result appears muoh the same as what is given by a nitro- 
compound showing similar velocity. As the effects of different pow- 
ders are not exactly alike in the same barrel, there will necessarily be 
divergences in going through the various lengths from 34in. to 10m. ; 
but on taking the average of the whole seven lengths of barrel the 
results approximate pretty closely, as will be seen by the following 
summary : 

Averages of Seven Lengths or Barrel. 



Powders. 


Muzzle 
Velocity. 


No. 2 Black 
No. 4 „ ... 

No. 6 ,, ... 
Brown 

Sehultze . 

E.C 

B.S. 


Ft.sec. 
1019 
990 
910 
904 

1015 
961 
1007 



Theoretic 
Becoil. 


Actual 
Becoil. 


Excess of the 
Actual Recoil. 


Elfectire 
Work. 


FUb. 
13*0 
12-5 
10-3 
10-2 . 

12-9 . 
12-1 .. 
12-6 .. 


FUb. 

. 29-4 

. 287 

24-2 

. 24-4 

24*3 
. 232 
. 26-2 


Ft.lb. Percent. 

. 16-4, or 1.7% 

16-2, or 130% 

13-9, or 134% 

14-2, or 139% 

11-4, or 89% 
111, or 92% 
12*6, or 100% 


Per cent. 
44 x 1-2=63 
43$ x 1-2-52 
42} x 12 -61 
42 x 1-2 =50) 

53 

52 
50 



On multiplying by 1 2 the percentage of " effect! vo work " of black 
powders (as shown in the final column of this table), the product will 
he found similar to the results of the nitro-componnds given in the 
same column. To ascertain tin corresponding proper: ion of " actual 
recoil," the numbers given under that head must be divided bv 1'2 ; 
but the results will not come quite so close as the others, owing to 
the variations in velocity. The closer the velocities are, the more 
nearly will the recoils accord. 

* Throughout these experuueutfi, when estimating the amount of theoretic 
recoil, we have included the weighc of the wads with that of the shot- 
charge, so as to render a more complete estimate of the work done. With 
the present charge four wads were used— a Field wad, a gin. greased felt, 
and two white cards— and their weight (33grs.) was added to the Iqoz. 
charge of shot, with which they were projected from the gun. 
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SPORTING GUNS AND GUNPOWDERS. 



We think it not improbable that some among our readers, holding 
to the opinion that the momentum of recoil cannot exceed the 
moment am imparted to the projectile, may conclude that the results 
recorded above are vitiated by some general error, either in the 
apparatus or the calculations. And we fanoy we hear the remark 
made that " Action and reaction are equal ; and you cannot set aside 
the laws of nature." 

From our point of view, these laws have for many years leen dis- 
regarded in the prevailing method of estimating recoil, whioh would 
make it appear that a portion of the action is equal to the whole of 
the reaction. We will therefore add a few particulars of further 
experiments, which do not strictly belong to the series that has given 
the headiDg to the present article, bat yet may serve to throw light 
upon seeming anomalies. For example : 

Experiment with Gun and Projectile of Equal Weight. 

One of the statements commonly set forth in text-books oompiled 
for the use of students runs to the following effect : " If a gun oould 
be made of the same weight as the shot, the energy of recoil of the 
gun would be equal to the energy of the shot at the muzzle ; for the 
powder, on being ignited, would propel the shot and the gun with 
equal velocity in opposite directions." 

Having reason to doubt the accuracy of this assertion, we recently 
put it to the test. We obtained a heavy 12-bore barrel, also a solid 
rod of steel of equal weight, fitting fairly but not tightly in the bore ; 
and the barrel having been leaded with powder, wads, and steel rod, 
the charge was fired. Instead of the two bodies of equal weight 
being propelled to equal distances, the barrel was driven about half 
as far again as the steel rod. 

Fact thus appeared to be contrary to theory in this rough experi- 
ment j but we wished to procure more exact it» formation, and accord- 
ingly proceeded anew, with the aid of the chronograph. The weight 
of the barrel was 41b. 8oz. ; the steel rod also weighed 41b. 8oz., and, 
being about doable the length of the barrel, projected far beyond the 
muzzle. The larrel and projectile were both supported on rollers, 
running on a smooth bed; and the charge (7drs. of No. 6 black 
powder] was ignited by means of a touch-hole. The respective velo- 
cities of the projectile and the barrel, in five rounds, are shown in the 
following table, whioh is drawn up in similar fashion to those given 
in the previous part of this article. 



Sound. 



Velocity of Velocity of 
Projectile. Barrel. 



Energy of Energy of ! Excess of the 
Projectile. Recoil. Recoil. 



Effective 
Work. 



Ft.seo. Ft.seo. 

94 ... 117 

94 ... 117 

95 ... 113 

95 ... 119 

96 ... 122 



Ft.lb. 
618 
618 



644 



Ft.lb. 
957 
957 
973 
990 

1041 



I 



Ftlb. Percent 
839, or 55% 
839, c r 559 
342, or 54$ 
359, or 579 
407,or62§ 



Percent. 



The average velocities of the whole five rounds was 95 f .s. with 
the projectile and 119 f.s. with the gunbarrel; so the averages of 
energy, percentage, &c., may be taken as similar to the figures given 
for Sound 4, which show that the energy of recoil was 990 ft.lb., 
while the energy of the projectile was but 631 ft. lb. Hence the per- 
centage of "effective work" imparted to the projectile in this 
experiment (about 60%) was much the same as was shown by 
several of the powders with the 84in. barrel in the second table 
printed on page 178, and considerably less than was given by the 
J.B. powder in the same table. 

Recoil of Gun with no Projectile. 

The apparatus used for the 4}lb. barrel and 4&lb. projectile was 
afterwards employed in a similar manner, except that the steel 
rod was dispensed with, and the 7drs. charge or powder was fired 
without any shot. Under these circumstances, the projectile 
being 0, the theoretical recoil should also be ; yet the barrel was 
driven backwards with a velocity of 21 ft.seo., or nearly the aame in 
amount as the difference between the speed of the barrel and that 
of the steel rod, as the former exceeded the latter by more than 
22 ft.sec. 

The explanation we take to be simply this : After the projeotile has 
left the gun, the powder gases still add to the recoil ; they continue 
to act in the barrel in like manner as in a rocket, and the process of 
action and reaction thus goes on until the pressure of the gases in the 
barrel is reduced to about 151b. per saoa-re inch, when an equilibrium 
is established with the air outside. The weaker the body of gas in 
the barrel, at the moment of the shot's exit, the less is the excess of 
actual recoil over the theoretical amount. 



This seems to Le proved by an increased ratio of recoil when more 
powder is used ; also by experiments in which a perforated barrel 
was substituted for one reduced in length. With the imperforated 
barrel, however much it may be shortened, the gas already formed 
therein must be ejected through the muzzle ; and, reaction being in 
the opposite direction, it thus adds to the recoil. But in the per- 
forated barrel, so much of the gas as escaped through the per- 
forations did not add to the reooil. The holes being made in 
opposite pairs, the one counteracted the other; if they had been only 
on one side, the barrel would have been jerked in the opposite 
direction. 

The result, with the shortened barrel, was that the percentage 
of recoil increased as the length of the tube was reduced : 
whereas, with the perforated barrel, the percentage of reooil decreased 
when the perforations were nearer to the breech. a And when the 

S charge of powder was lessened, the recoil diminished in much 
eater ratio than the speed. The perforations began at 3in. from 
e muzzle, four fin. holes being drilled through the wall of the 
barrel in opposite pairs, — one pair being above and below, and 
the others on the right and left sides. Five series of holes were 
thus made, 3in. apart, in a larrel that was 31in. long. Spherical 
ball, weight 525grs., was used with 8drs. of No. 4 black powder, 
one llf Field wad, tin. felt, and two white cards. After the 
last round had been fired with Sdre. of powder, a round was fired 
with 2drs. and another round with ldr. The results are shown 
below: 



Gunbarrel 
and Powder. 


Muzzle 
Velocity. 


Theoretic 
Beooil. 


Actual 
Beooil. 


Excess of the 
Actual BeooiL 


8 drs. No. 4 Black : 

Unperforated barrel. . 

Perforated at 28in. ... 

„ 25in. ... 

„ „ 22in. ... 

„ „ 19in. ... 

,. 16in. ... 

Seduced oharges : 

2 drs. (at 16m.) 

ldr. (ditto) 


Ft.sec. 
1067 
1054 
1036 
1026 
1018 
1004 

816 
520 


Ft.lb. 
14-2 ... 
13-9 .. 
13-4 .. 
131 ... 
12-9 ... 
12*6 ... 

8'3 .. 
3-4 .. 


Ft.lb. 
SI'S 
30-5 
29*3 
25*5 
23*4 
21*9 

12'9 
4*9 


Ft.lb. Percent. 
17% or 1204% 
16"6, or 120% 
15-9, or 119% 
12-4, or 94% 
10'5,or 81% 
9*3, or 74% 

4*6, or 55% 
1*5, or 45% 







When the only perforations in the barrel were near to the muzzle, 
where the bullet would be moving with great rapidity, very little 
time would be allowed for the escape of gas ; and the percentage of 
recoil consequently shows very little diminution. But as the number 
of holes increased, and were made nearer and nearer to the breech, 
greater facilities were afforded for the oas to escape ; and there being 
much less ontrush of gas when the bullet left the muzzle, the recoil 
diminished accordingly. With the reduction of the powder-charge 
there would, of course, be a further limitation in the outran of gat 
from the muzzle; and there was a consequent diminution in the 
percentage of recoil. 

Effect of Friction of the Shot. 

That the friction of the projectile also has great influence over the 
recoil of the gen has been demonstrated by other experiments, in 
whioh the employment of loose shot (owing to the strong grip the 
pellets take on the barrel, and the facilities they afford for increasing 
or diminishing the charge) has the effect of producing more dis- 
tinctive evidence than oould be obtained from steel rods or other 
solid projectiles. But this article is already so long that we will only 
briefly state the results. 

A very heavy load of No. 6 shot being used, together with a large 
charge of powder, the barrel, on the charge being fired, recoiled for 
a distance of about a foot, when it halted, and then moved forward 
again to near the point from whioh it had recoiled. We conclude 
that the friction of the shot, as it approached the muzzle, over- 
mastered to some extent the aiminishing force of the powder-gases, 
but that the momentum already imparted to the shot, aided by the 
remaining pressure of the gas, enabled the pellets to push their way 
out of the tube. 

On the proportions of powder and shot being altered, the extent of 
the recoil and subsequent forward movement was also varied. The 
barrel did not move at all when a oharge of powder (3drs.) was 
insufficient to move the shot in the bore ; and the gases then made 
their exit out of the touchhole. When the quantity of powder 
sufficed to overcome the friction for some part of the distance in 
the barrel, but failed to keep it up as the gases became reduced in 
strength, the shot, of course, stopped in the tube. Its momentum, 
however, was not annihilated, but was transferred to the barrel, 
which, with the shot wedged inside, was then carried forward with 
such force that the muzzle was driven many inches into the solid day 
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at the end of the trench wherein these experiments were tried ; and 
there the gases continued to fizz out of the touchhole until the whole 
of the powder was exhausted. 

Looking at such facts, one may unedrstand that, in a very long 
gunbarrel, the continuous friction of the shot-charge, as the force of 
the powder approaches its minimum, may have a double influence — 
by restricting the speed of the shot, and by serving as a sort of 
"brake" to the recoil of the gun. Suoh would seem to have 
occurred with the 84in. barrel and some of the powders mentioned in 
the foregoing tables.* But the effects were not uniform with all 
explosives. With one powder, the recoil was the same with a 
shortened barrel as it had been before it was cut down, although the 
velocity of the shot was reduced. In other instances, velocity fell off 
and recoil increased. And when the right and left barrel of the same 
gun were tried under exactly the same conditions, the recoil recorded 
by the choke was always less than that recorded by the cylinder 
barrel, although the chronograph showed the former to have given 
higher velocity to the shot. P. — T. 

[The subject of recoil generally is treated more fully in articles 
reprinted hereafter at pages 197 et seq,] 



TRIAL OF ' VENA-CONTRACT A " GUNS. 

(Field, Oct. 10, 1896; Vol. 88, p. 580.) 

The 12-20 Gauge. 

When we were publishing details of the performances of a number 
of 12, 16, and 20-bore guns (reprinted, ante, at pages 125 to 168) { it 
was suggested by several correspondents that we should likewise give 
sinular .particulars relative to the performance of a Vena-Contracta 
gun. This we promised to do, and one gentleman kindly offered to 
send his own gun for trial. We accepted the offer, but we did not 
carry out the trial at once, as the present proprietors of the 
Vena-Contracta patent (Messrs Joseph Lang and Son, of Pall Mall) 
requested us to also test two modifications of the original gun which 
they were making ; and hence the delay in carrying out the trial. 

It will doubtless be remembered by most of our readers that the 
principle of the "Vena-Contracta" is that the chamber is of the 
usual 12-bore dimensions, but the bore of the gun is gradually con- 
tracted, until at the muzzle it is only of 20-gauge. Consequently the 
shot and wads with which the 12-bore cartridge is loaded become 
compacted more and more tightly as they are driven through the 
barrel. The alteration introduced by Messrs Lang is to vary the size 
of the bore at the muzzle, so that, although in each gun an ordinary 
12-bore cartridge may be used, the size of bore at the exit may be 
made of 16 or 18 gauge, instead of 20 gauge as in the guns hitherto 
constructed on this principle. 

We have now tried the three guns, viz.. 12-20, 12-18, and 12-16 
bores, and here publish the records with the one first mentioned. 
This is the gun which was lent to us bv a gentleman resident in the 
county of Durham. It is a little heavier than the guns ordinarily 
made on this principle, which are generally about 61b. in weight, as 
the lightness of the barrel towards the muzzle permits of greater 
thickness of metal being given near the breech. In the present 
instance, however, the owner of the gun had it especially made some- 
what heavier than usual, inconsequence of his being a sufferer from 
gun-headache. 

VENA-CONTBACTA GUV (12-90 BORE), with Uoi. shot. 

Barometer 80*10 inches; Thermometer— Dry 61°, Wet 61°. 

Gun Ho. 8871 ; weight 61b. 5oz. ; barrels 3C in. 

BIGHT BABBEL.— Powder (Shot-Gun Bifleite), 38grs.; shot, lio*. (904 
pellets) No. 6. Gas pressure, average 1*92 tons per square inch. 

40 YARDS PATTEBN. 
1st 2nd 3rd 4th 5th 6th 
Bound, ring. ring. ring. ring. ring. ring. 



1 

2 
3 

4 
5 
6 
7 
8 
9 
10 



. 22 ... 25 ... 19 . 



.16 
.18 



96 

45 ... 30 ... 28 

49 ... 28 ... 83 ... 24 23 

46... 32 ...30 ...27 20 

43 ... 35 ... 31 ... 25 22 

40 ... 28 ... 33 ... 23 18 

51 ... 33 ... 32 ... 21 16 

38 ... 26 ... 25 ... 24 .. 

48 ... 32 ... 21 ... 20 .. 

49 ... 32 ... 29 ... 26 .. 



.20 
.18 
.18 



..16. 
.. 17 . 
..16. 
..18. 
.. 21 . 

.15., 
..19. 
..21. 
..20. 

.15. 



Total 

inSOin. 

circle. 

... 102 .. 

... 129 .. 

... 134 .. 

... 185 .. 

... 134 ., 



... 137 . 
... 108 . 
... 121 . 
... 136 . 



Out- 
side 

30in. 

.202 .. 

. 175 ., 

, 170 ., 

169 ., 

170 .. 
in .. 

, 167 .. 
. 196 ., 

183 .. 

168 .. 



Velocity. Becofl. 
Ft.sec. PtJb. 

... 1186 27*2 

.... 1167 29*7 

.... 1158 29-1 

.... 1141 28-6 

... 1145 27*9 

... 1154 28*9 

.... 1149 291 

.... 1154 29*2 

... 1163 29*5 

... 1141 28-8 



Aver... 45 ... 30 ... 29 ... 23 19 ... 18 127 ... 177 , 



1151 , 



, 28-8 



* In another experiment, tried with a barrel 45 inches in length, the recoil 
was much reduced, as described in an article published on page 96. 



80 YABDS PATT* 
1st 2nd 3rd 4th 
Bound, ring. ring. ring. ring. 
1 ... 99 ... 66 ... 48 ... 25 ... 


:bn. 

5th 

ring. 

... 16 . 


6th 
ring. 
. 18 ... 


Total 

inSOin. 

circle. 

... 238 .. 


Out- 
aide 
SOin. 
66 


Velocity. BecoiL 


2 ... 68 ... 58 ... 29 ... 26 ... 


... 19 . 


.. 12 .. 


... 181 .. 


123 




3 ... 113 ... 61 ... 40 ... 19 ... 


...13 . 


.. 14 .. 


... 233 .. 


n 




4 ... 88 ... 58 ... 32 ... 21 ... 


... 18 . 


„ 12 ... 


... 194 .. 


110 




5 ... 96 ... 66 ... 45 ... 28 ... 


...20 . 


.. 17 .. 


... 235 .. 


69 




6 ... 104 ... 56 ... 47 ... 24 ... 

7 ... 85 ... 65 ... 44 ... 27 ... 


... 14 . 
... 17 . 


.11 ... 
.. 15 ... 


... 231 ... 

... 221 ... 


73 
83 


(As before.) 


8 ... 124 ... 63 ... 39 ... 16 ... 


... 10 . 


.11 ... 


... 242 ... 


62 




9 ... 107 ... 59 ... 45 ... 28 ... 


...15 . 


.. 11 ... 


... 284 .. 


70 




10 ... 99 ... 64 ... 41 ... 28 ... 


... 11 . 


. 14 ... 


... 232 ... 


72 




Aver... 98 ... 61 ... 41 ... 24 ... 


... 15 .. 


. 13 ... 


.. 224 ... 


80 




20 YABDS PATTEBN. 
1st 2nd 3rd 4th 5th 6th 
Bound, ring. ring. ring. ring. ring. ring. 
1 ... 188 ... 56 ... 21 ... 9 6... 7.... 


Total 
inSOin 
circle. 
.. 274 .. 


Out- 

. side 

30in. 

30 


Velocity. Becoil. 


2 ... 165 ... 52 ... 23 ... 15 ... 


... 10 . 


. 9... 


.. 255 .. 


49 




3 ... 143 ... 44 ... 21 ... 17 ... 


... 12 .. 


. 12 .... 


.. 225 ... 


79 




4 ... 172 ... 58 ... 26 ... 12 ... 


.. 7.. 


. 8.... 


.. 268 ... 


36 




5 ... 149 ... 66 ... 19 ... 13 ... 


... 9.. 


. 6.... 


.. 247 ... 


57 




6 ... 186 ...50 ...22 ...10... 

7 ... 170 ... 56 ... 27 ... 7 ... 


... 10 .. 
... 3.. 


. 7... 
. 6.... 


.. 268 .. 
.. 260 .. 


36 
44 


(As above.) 


8 ... 163 ... 61 ... 24 ... 16 ... 


..11.. 


. 8.... 


.. 264 ... 


40 




9 ... 168 ...47 ...18 ...18... 


... 8.. 


. 2.... 


.. 251 ... 


53 




10 ... 182 ... 58 ... 20 ... 11 ... 


.. 7.. 


. 5.... 


.. 2n ... 


33 





Aver... 169 ... 55 ... 22 ... 13 . 



8 ... 7 259 ... 45 



LEFT BABBEL.— Charge of powder. 88grs. ; shot, ljoi. (304 pellets) 
No. 6 shot. 

40 YABDS PATTEBN. * Total Out- 

1st 2nd 3rd 4th 5th 6th in30in, side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. BecoiL 

1 ... 60 ... 42 ... 83 ... 26 20 ... 15 161 ... 143 

2 ... 44 ... 88 ... 31 ... 30 19 ... 16 143 ... 161 

8 ... 57 ... 46 ... 28 ... 27 21 ... 14 158 ... 146 

4 ... 55 ...44 ...32 ...25 15 ... 20 156 ... 148 

5 ... 59 ... 40 ... 35 ... 27 17 ... 11 161 ... 143 

6 ... 46 ... 40 ... 29 ... 31 23 ... 20 146 ... 158 (As above.) 

7 ... 57 ... 45 ... 84 ... 29 20 ... 18 165 ... 189 

8 ... 44 ... 48 ... 31 ... 27 19 ... 17 ...... 150 ... 154 

9 ... 52 ... 87 ... 27 ... 33 18 ... 21 149 ... 155 

10 ... 48 ... 50 ... 32 ... 28 ...... 16 ... 14 158 ... 146 

Aver... 52 ... 43 ... 31 ... 28 19 ... 17 154 ... 150 

80 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
ring. rmg. ring. ring. ring. ring, circle. SOin. Velocity . Becoil. 

1 ... 125 ... 68 ... 86 ... 17 14 ... 14 246 ... 58 

2 ... 118 ... 64 ... 34 ... 26 17 ... 11 242 ... 62 

8 ...125 ...58 ...28 ...28 10... 7 234... 70 

4 ... 120 ... 59 ... SO ... 22 18 ...13 231... 73 

5 ... 67 ... 48 ... 88 ... 27 16 ... 10 175 ... 129 

6 ... 122 ... 60 ... 29 ... 25 17 ... 12 286 ... 68 (As above.) 

7 ... 88 ... 53 ... 26 ... 28 ...... 14 ... 9 195 ... 109 

8 ... 118 ... 66 ... 39 ... 22 12 ... 10 245 ... 59 

9 ... 120 ... 61 ... 32 ... 26 18 ... 8 239 ... 65 

10 ... 106 ... 59 ... 35 ... 31 19 ...14 231... 73 

Aver... Ill ... 59 ... 33 ... 25 16 ... 11 227 ... 77 

20 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th in 30m. side 

Bounds ring. ring. ring. ring. ring. ring, circle. SOin. Velocity. Becoil. 

1 ... 156 ... 54 ... 28 ... 11 8 ... 9 249 ... 55 

2 ... 183 ... 58 ... 20 ... 15 10 ... 7 276 ... 28 

3 ... 190 ... 44 ... 16 ... 12 7... 4 262... 42 

4 ... 175 ... 63 ... 25 ... 15 8 ... 6 278 ... 26 

5 ... 178 ...66 ...17 ...13 5... 3...... 274... 30 

6 ... 188 ... 52 ... 22 ... 16 9... 5 ...... 278... 26 (As above.) 

7 ... 138 ... 56 ... 33 ... 12 11 ... 8 234 ... 70 

8 ... 192 ... 48 ... 24 ... 10 8 ... 4 ...... 274 ... 30 

9 ... 174 ...57 ...25 ...13 , 4... 5. 269 ... 35 

10 ... 186 ... 55 ... 22 ... 14 7 ... 8 277 ... 27 

Aver... 176 ... 55 ... 23 ... 13 8 ... ~6 ...... 267 ... 37 



182 



SPORTING GUNS AND GUNPOWDERS. 



VEKA-CONTBACTA GUN (12-90 BORJ), with loz. shot. 

Barometer SO* 10 inches ; Thermometer— Dry 62°, wet £0°. 

BIGHT BABBEL.— Charge of powder, 37grs.; shot, los. (270 pellets) 

No. 6. Gae pressure, average 1*82 tons per square inch. 

40 YABDS PATTERN. Total Out- 

lst 2nd 3rd 4th 5th 8th in 30in. side Velocity. Becoil. 

Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Ft.sec. Ft Jh. 



1 . 


. 46. 


.32. 


.27. 


.29... 


... 11 . 


. 18 ... 


... 134 . 


. 136 ... 


... 1154 .. 


... 24*0 


2 . 


. 58. 


.36. 


.28. 


.25... 


.16. 


. 15 ... 


... 147 . 


. 123 ... 


... 1167 ... 


... 24*5 


3 . 


. 47. 


.35. 


.30. 


. 14 ... 


...20. 


. 18 ... 


... 126 . 


144 ... 


... 1149 ... 


... 23-9 


4 . 


. 33. 


.27. 


.28. 


.17 ... 


... 18 . 


.13 ... 


... 105 . 


. 165 ... 


... 1145 ... 


... 23'5 


5 . 


. 52. 


.34. 


.32. 


.23... 


...17. 


.18 ... 


... 141 


. 129 ... 


... 1172 ... 


... 24-7 


6 . 


. 65 


.37. 


.27. 


.20... 


... 11 . 


. 14 ... 


... 149 . 


. 121 ... 


... 1154 ... 


... 24-2 


7 . 


. 50. 


.32. 


.29. 


.26... 


... 19 . 


. 12 ... 


... 137 . 


. 133 ... 


... 1132 ... 


... 23*6 


8 . 


. 44. 


.35. 


.33. 


. 21 ... 


...15. 


. 17 ... 


... 133 . 


. 137 ... 


... 1158 ... 


... 24*8 


9 . 


. 49. 


..38. 


.26. 


.24... 


... 18 . 


. 16 ... 


... 137 . 


. 133 ... 


... 1141 ... 


... 237 


L0 . 


. 47. 


.34. 


.31 . 


.28... 


...25. 


. 19 ... 


... 140 . 


. 130 ... 


... 1167 ... 


... 24-6 



Aver... 49 ... 34 ... 29 ... 23 17 ... 16 135 ... 135 1154 ...... 24*2 

30 YABDS PATTEBN. Total. Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity & Becoil. 



83. 
99. 
85. 
80. 
73. 
99. 
91. 
44. 
77. 



.31 ...25 19... 15 153 

. 61 ... 27 ... 23 16 ... 12 194 . 



.56. 
.64. 

.58. 



59. 



65... 



29 ...25 7... 11 

31... 22 13... 13 

35 ... 26 ...... 17 ... 15 

29 ... 22 15 

33... 20...... 12 

30 ...27 18 

34 ...25 27 

32 ... 28 13 



, 209 . 



117 
76 
61 



71 
84 
56 



(As above.) 



1 
2 
3 
4 

5 
6 
7 
8 
9 
10 

Aver... 79 ... 55 ... 31 ... 24 16 ... 12 189 ... 81 

20 YABDS PATTEBN. Total Out- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velooity A Becoil. 



199 . 

13 186 . 

8 214 . 

U 207 ... 63 

15 131 ... 139 

10 202 ... 68 



1 


... 116 ... 55 ... 32 ... 16 9 ... 9 .. 


.... 219 .. 


. 51 


2 


... 130 ...48 ...31 ...18 12 ... 7 .. 


.... 227 .. 


. 43 


3 


... 148 ... 53 ... 15 ... 5 4 ... .. 


.... 221 .. 


. 49 


4 


... 122 ...50 ...81 ...11 9 ... 5 .. 


.... 214 .. 


. 56 


5 


... 101 ... 46 ... 33 ... 19 14 ... 11 .. 


.... 199 .. 


. 71 


6 


... 135 ... 52 ... 22 ... 17 11 ... 6 .. 


.... 226 .. 


. 44 (As above.) 


7 


... 160 ... 40 ... 18 ... 3 2 ... 3 .. 


.... 221 .. 


. 49 


8 


... 108 ...58 ...29 ...12 10 ... 8 .. 


.... 207 .. 


. 63 


9 


... 152 ... 42 ... 20 ... 6 7 ... 5 .. 


.... 220 .. 


. 50 


10 


... 110 ... 57 ... 36 ... 16 16 ... 7 .. 


.... 219 .. 


. 51 


Aver 


... 128 ...50 ...27 ...12 9 ... 6 . 


.... 217 . 

los. No. 
TotaL 
inSOin. 
circle. 

.... 145 . 


53 


Roue 
1 


LEFT BARBEL.— Powder, 36grs. ; 

40 YABDS PATTEBN. 

1st 2nd 3rd 4th 5th 6th 

id. ring. ring. ring. ring. ring. ring. 

... 52 ... 36 ... 84 ... 23 14 ...11 . 


6 shot (270 pellets). 

Out- 

side 

SOin. Velocity & Becoil. 
. 125 


2 


... 59 ... 40 ... 32 ... 21 16 ... IS .. 


.... 152 .. 


. 118 


3 


... 60 ... 42 ... 40 ... 25 9 ...20 .. 


.... 167 .. 


. 108 


4 


... 67 ... 39 ... 37 ... 28 17 ...14.. 


.... 166 .. 


104 


5 


... 54 ... 47 ... 31 ... 21 12 ...12.. 


... 158 .. 


. 117 


6 


... 65 ... 38 ... 83 ... 22 14 ... 9 . 


. .. 158 .. 


.112 (As above.) 


7 


... 58 ...47 ...37 ...26 18 ... 15 .. 


.... 168 .. 


. 102 


8 


... 68 ... 44 ... 34 ... 28 15 ... 12 . 


... 164 . 


. 108 


9 


... 57 ... 45 ... 36 ... 20 IS ... 10 . 


.... 158 .. 


. 112 


10 


... 61 ... 43 ... 34 ... 24 ....;. 16 ... 15 .. 


... 162 .. 


. 108 


Aver 


... 60 ...42 ...35 .23 14 ...13 .. 


.... 159 .. 


. Ill 


30 YABDS PATTEBN. 
1st 2nd 3rd 4th 5th 6th 
Bound, ring. ring. ring. ring. ring. ring. 
1 ... 89 ... 66 ... 39 ... 15 12 ...11 . 


Total 

inSOin. 

circle. 

.... 209 . 


Out- 
side 

30in. Velocity ft Becoil 
. 61 


2 


... 84 ...62 ...33 ...24 16 ...14 . 


.... 203 . 


. 67 


3 


... 95 ...53 ...34 ...18 9 ... 9 . 


.... 200 . 


. 70 


4 


... 98 ... 64 ... 29 ... 22 12 ...10 . 


.... 208 . 


. 62 


5 


... 59 ...57 ...40 ...20 14 ...23 . 


.... 176 . 


. 94 


6 


... 91 ...62 ...32 ...18 11 ...11 . 


203 . 


. 67 (As above.) 


7 


... 88 ... 52 ... 28 ... 28 15 ...14 . 


.... 191 . 


. 79 


8 


... 67 ...43 ...24 ...19 17 ... 7 . 


.... 153 . 


. 117 


9 


... 82 ... 65 ... 33 ... 25 ....;. 18 ... 10 . 


.... 205 . 


. 65 


10 


... 98 ... 54 ... 28 ... 21 15 ...12 . 


.... 201 . 


. 69 



Bound, 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 
9 

10 



20 YABDS PATTEBN. Total Out- 

let 2nd 3rd 4th 5th 6th in 30in. side, 
ring. ring. ring. ring. ring. ring, circle. 30in. Velocity & BecolL 



162 ... 50 ... 19 

154 ... 42 ... 20 

155 ... 55 ... 32 

163 ... 46 ... 19 
170 ... 38 ... 17 
172 ... 50 ... 16 
163 ... 51 
148 ... 54 

40 
53 



185. 
. 151. 



12 

11 

7 

8 

9 

12 

17... 6 

21... 8 

17... 3 

24 ...10 



9 ... 7 . 

5 ... 4 . 

6 ... 6 . 
4 ... 5 . 



Aver... 162 ... 48 ... 20 ... 9 . 



1 

2 . 

7 . 

5 . 

3 

7 ... 6 . 

5 ... 5 . 



.. 3 

. 3 . 

. 5 . 

,. 6 . 

.. 2 . 



243 

. 227 . 
. 249 . 
. 236 . 
. 234 . 
250 . 
. 287 . 
. 231 . 
. 245 . 



27 
48 
21 
34 
36 
20 
33 
39 
25 



(As above.) 



239 ... 31 



Size of Bis OS ok the Target. 
The diameter of the 1st ring is 15 inches ; area 225 circular inches. 



2nd 
3rd 
4th 
5th 
6th 



21* 
26 
30 
33* 
36J 



The area of each belt, between 
two rings, is the same as above. 



Aver... 85... 



...32 ...21 13 ...12 . 



195 ... 75 



THE 12-18 AND 12-16 VENA-CONTRACTA GUNS. 

Field, Oct. 17, 1896 ; Vol. 88, p. 611. 

The particulars given in the previous article, relative to the trial 
of a 12-20 gun, showed that there was not much difference in 
the target results when compared with those of an ordinary 12- 
bore using similar cartridges. And the records of the 12-18 and 
12-16 guns, now given, indicate that their characteristics are very 
similar to those of the 12-20, though exhibited in a somewhat less 
degree, as might naturally be expected from the diminished contrac- 
tion of the bore. 

When the Vena-Contracta was first brought out, it was suggested 
that the reduotion of the bore as it proceeded up the barrel would 
considerably increase the pressure of the powder gases. This seemed 
a not unnatural conclusion ; but some experiments then carried out 
in our own 12-bore crusher-gauge (with certain modifications made 
therein to adapt it to the alteration of circumstances) did not show 
that there was any material increase in the pressures as compared 
with those of ordinary 12-bore barrels. We have been glad, however, of 
the present opportunity of investigating the subject more thoroughly, 
ai Messrs Joseph Lang and Son, the makers of the three guns, 
have placed at our service three new crusher-gauges, which they 
had constructed for their own use, and these have been made in exact 
accordance with the interior of the guns, vie., 12-20, 12-18, and 12-16 
gauges respectively, their internal parts having been bored with the 
name tools as were used for the guns. That u to say, the barrel is 
reduced to its final dimensions in the first six inches from the end of 
the chamber ; so that the shot and wads are gradually compressed 
while their velocity is comparatively low ; and thence forward the 
barrel proceeds to the muzzle in similar form to that of an ordinary 
gun of 16, 18, or 20 bore, as the case may be. 

The records obtained by firing ten rounds in each of the three new 
crusher-gauges, with l|oz. of shot, and the pressures given in our own 
12-bore crasher-gauge with some of the same batch of cartridges, were 
as follows : 
Bores. Pressures in Tons per sqnare inch. 

12-20 1-79 1-91 1-91 2-10 179 1-87 1*95 2*00 179 2'14 

12-18 200 178 173 2*00 1*88 1'73 1*63 1*88 1"92 ITS 

12-16 2'00 1-88 1«68 192 1*83 2*04 1*63 2*04 1*78 1*96 

12-bore 1'63 178 1'53 1-92 1'53 1*88 192 178 173 1*53 

The charge of powder used in the 12-20 gun was 38grs. j but in the 
other three guns it was one grain less. The reason of this difference 
was that 3/grs. sufficed to give the standard velocity of 1160 ft.seo. in 
the 12-18 and 12-16 bores, but was not enough in the more con- 
tracted barrel, and consequently 38grs. were used. 

As may be found above, the most contracted barrel exhibited the 
highest amount of pressure, and the ordinary 12-bore showed the least 
amount; but the facts are not quite so evident in the foregoing 
table as in the a following summary, where we give the lowest and 
highest rounds in each series of ten, together with the averages. We 
also state the pressures with loz. of shot as well as with l£oz., except 
in the 12-bore, in which the smaller charge was not tested. With the 
loz. charge of shot, the powder was reduced by one grain. 
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THE .12-18 AND 12-16 VENA-CONTBACTA GUNS. 
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Bores. 

12-20 

12-18 

12-16 

12-bore .... 



PRESSURES IN TONS PES SQUABE INCH. 

With ljor. Shot. With lew. Shot. 
Lowest Highest Average Lowest Highest Average 
round, round. often. round, round, often. 
1-79 ... 2-10 ... 1*92 1-62 ... 210 ... f8a 

1-63 ... 2H» 



1-63 
1*53 



204 
1*92 



1*2 

i'88 



1-53 
1-47 



1-96 
1-96 



i '70 
t*74 



The avenges of pressure in the Vena-Contracta guns are a little 
higher than in the ordinary 12-bore ; but the difference between the 
highest average and the lowest is not nearly so great as the variations 
that ooour with successive cartridges fired from the same gun, and 
which variations are apparently due merely to differences in strength 
of the caps. m 

Next we give the patterns. Here it may be observed that the three 
contracted guns differ somewhat in their boring. The 12-20 is a 
cylinder in the right barrel and medium choke in the left ; the 'other 
two are medium choke in both barrels. The ordinary 12-bore record 
is copied from a trial of the same powder published in the Field of 
July 4, 1896. The gun is a rather full choke in the left barrel, 
which alone was used, and one wild shot will account for the small 
pattern in the lowest round ; the rest were pretty regular. 

PATTERNS IN 30-INCH CIRCLE AT 40 YARDS. 

With Uos. or Shot. With los. of Shot. 

Lowest Highest Average Lowest Highest Average 
Bores. round, round, often. round* round, often, 

( R. 102 ... 137 ... 127 106 ... 149 ... i 3S 

IL. 143 ... 165 ... iS4 146 ... 168 



12-20 



12-18 



12-16 



fR. 140 

E.L. 144 

fR. 128 

IL. 142 



177 ... 165 
170 ... i6t 



158 
145 

170 
171 



'59 



*45 
138 



*S9 
162 



. 126 
. 122 

CR. 128 ... 192 ... 172 118 

IL. 142 ... 236 ... 183 134 

12-bore L. 76 ... 230 ... 193 — ... — ... — 

Now we come to the velocities, which were as follows : 

VELOCITIES IN FEET PER SECOND. 

With lgoz. Shot. With loz. Shot. 

k^ Lowest Highest Average Lowest Highest Average 

XX,MB ' round* roun*. often. round. round, often. 

1230 1136 ... 1167 ... 1151 1132 ... 1172 ... 1154 

12-18 1149 ... 1186 ... 1168 1145 ... 1190 ... 1170 

12-16 1132 ... 1186 ... 1166 1149 ... 1190 ... 1169 

12-bore 1141 ... 1195 ... 1171 — ... — ... — 

In these records, the velocities do not vary so much with the con- 
tracted guns as with the ordinary 12-bore. But we do not think that 
any importance is to be attached to this circumstance, as we believe 
that variations of velocity from round to round depend not so much 
either upon the gun or the powder as upon the strength of the 
cape. There is one remarkable fact, however, in connection with 
the most contracted gun— the 12-20— and that is, that although it 
had 88grs. of powder, instead of 3/grs., as in the other three guns, 
this increase aid not bring the velocity quite up to the standard or 
1160.ft.see. ; and when the powder was further increased, there was 
practically no increase in the velocity. 

' The recoil records also show some interesting results. At the first 
glance it would appear as if the recoil with the 12-20 bore is much 
the same as that of the ordinary 12-bore ; but the fact has to be taken 
into consideration that the weight of the 12-bore is 71b., whereas that 
of the 12-20 is but 61b. 5oz., and the other two are unfinished guns, 
that have not been reduced to their ultimate weight, which will 
probably be about 61b. In order to compare the results fairly, the 
weights should be alike, and we have therefore recalculated the 
records on the supposition that the four guns weigh exactly 61b. each. 

The raison d'Stre of the contracted method of ooring is to provide 
strong guns of light weight, without shortening the barrels, as is 
often done with light-weight guns. By reducing the size and weight 
of the barrel forward, greater thickness of metal can be given at the 
breech and less weight is required in the stock in order to balance the 
gun. But a light gun must necessarily give more recoil than a heavy 
one, when oharges and velocity are the same ; and to test these guns 
on their merits it is requisite to show what is the full amount of 
recoil with their regular weight. Accordingly we have taken 61b. for 
all four guns, whatever the bore, and on that basis the recoil records 
stand as follows : 

RECOIL IN FOOT-POUNDS (Guifs, 6lb. each). 

With 1 8 oz. Shot. * With loz. Shot. 

Lowest Highest Average Lowest Highest Average 

Bores. round, round. of ten. round, round, of ten. 

12-20 28-6 ... 31«3 ... jo' 3 247 ... 26*1 ... a 5 *5 

12-18 28-9 ... 81-0 ... 29^9 24*7 



12-16 .... 
12-bore . 



28*4 
31*8 



31*0 
3S-9 



a 9 ? 9 
30*1 
33*2 



24*9 



27-2 
27*5 



26-2 
*'5 



Here it will be seen that the ordinary 12-bore gave about 10 per 
cent, more recoil than either of the Vena-Contracta guns with the 
l|oz. charge of shot. (There was no trial of the smaller charge in 
the 12-bore.) The three contracted guns gave results which were 
close together ; and although the 12-20 showed a little more recoil 
than its two confrere*, that may be accounted for by its having a 
rather larger charge of powder. With the loz. charge of shot, the 
12-20 save least recoil ; and it may be inferred that the higher recoil 
with the other two was due to their barrels being less contracted, as 
the greater the amount of friction, and consequent check to the 
forward movement of the shot, the greater would be the retardation 
to the backward movement of the gun. 



VENA4J0NTRACTA GUN (12-18 BORE), with lsos. shot. 

Barometer, 29*83 ; Thermometer— Dry 61°, Wet 61°. 

Weight of gun, 61b. 9oi.; length of barrels, 30in. 

RIGHT BARREL.— Powder (Shot-gun Rifleite), 37grs; shot, Uoz. No. 6 

(304 pellets). Gas pressure, average l'82tons per sq. inch. 

40 YARDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in SOin. side (lOyards). Recoil. 
Round, ring. ring. ring. ring. ring. ring. circle. SOin. Ft. sec. Ft. lb. 

1 ... 64 ...49 ...S3 ...20 17 ... 18 166 ... 138 1181 ... 27*4 

2 ... 76 ... 51 ... 28 ... 22 19 ... 13 177 ... 127 1167 ... 27*2 

3 ... 62 ... 55 ... 30 ... 17 18 ... 15 164 ... 140 1172 ... 28*0 

4 ... 67... 50 ...32 ...21 15 ... 13 170 ... 134 1149 ... 26*0 

5 ... 73 ... 46 ... 85 .. 20 19 ... 17 174 ... 130 1167 ... 27-0 

6 ... 58 ... 50 ... 38 ... 22 14 ... 14 168 ... 136 1154 ... 26*8 

7 ... 70 ... 52 ... 26 ... 18 16 ... 13 166 ... 138 1176 ... 27*6 

8 ... 75 ... 47 ... 31 ... 21 18 ... 11 174 ... 130 1158 ... 26*4 

9 ... 52 ... 41 ... 23 ... 24 25 ... 23 140 ... 164 1172 ... 38*3 

10 ... 58 ... 44 ... 31 ... 14 20 ...16 147 ... 157 1186 ... 28*2 

Aver... 66 ... 48 ... 31 ... 20 18 ... 15 165 ... 139 1168 ... 27*3 

30 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th in SOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity k Recoil. 

1 ... 1U ... 65 ... 38 ... 22\ 16 ... 10 236 ... 68 

2 ... 99 ...59 ...42 ...SO 12 ... 10 230... 74 

8 ... 104 ... 61 ... 35 ... 28 18 ... 14 228... 76 

4 ... 76 ... 69 ... 42 ... 24 12 ... 10 211 ... 93 

5 ... 116 ... 55 ... 34 ... 26 17 ... 12 231 ... 73 

6 ... 95 ...62 ...40 ...23 19 ... 16 220... 84 (As above.) 

7 ... 120 ... 57 ... 35 ... 15 14 ... 14 227... 77 

8 ... 92 ... 60 ... 41 ... 22 16 ... 12 215 ... 89 

9 ... 98 ... 59 ... 46 ... 25 18 ... 18 226... 78 

10 ... 122 ...56 ...37 ...21 15 ... 11 236... 68 



Aver... 103 ... 60 ... 39 ... 24 16 ... 13 , 

20 YARDS PATTERN. 



. 226 ... 78 
Total Out- 



1st 2nd 3rd 4th 5th 6th in SOin. side 
Rounds ring. ring. ring. ring. ring. ring, circle. SOin. Velocity & ReooiL 

1 ... 171 ...51 ...14 ...12 6. ..12 248... 56 

2 ... 162 ... 57 ... 30 ... 16 11 ... 6 265 ... 39 

3 ... 170 ... 50 ... 26 ... 13 9 ... 7 259 ... 45 

4 ... 168 ... 48 ... 22 ... 11 8... 4 249... 55 

5 ... 159 ... 59 ... 34 ... 18 13 ... 10 270... 34 

6 ... 177 ... 44 ... 28 ... 9 7... 4 258... 46 (As above.) 

7 ... 180 ... 52 ... 20 ... 12 S ... 5 264... 40 

8 ... 164 ... 46 ... 32 ... 15 8 ... 10 257... 47 

9 ... 183 ... 38 ... 21 ... 6 6... 4 248... 56 

10 ... 179 ... 55 ... 26 ... 11 10 ... 7 271... 33 



Aver... 171 ... 50 ... 25 ... 12 8 ... ? : 



... 45 



LEFT BARREL.-Powder, 37grs; l*os. No. 6 shot (304 pellets). 
40 YARDS PATTERN. Total Out- 

lit 2nd 3rd 4th 5th 6th in SOin. side 
Round, ring. ring. ring. ring. ring. ring, circle SOin. Velocity JtReooil. 

1 ... 46 ...42 ...30 ...26 24 ... 12 144 ... 160 

2 ... 59 ... 41 ... 89 ... 23 18 ... 16 162 ... 142 

8 ... 65 ... 48 ... 35 ... 17 16 ... 12 165 ... 189 

4 ... 60 ... 43 ... 37 ... 24 18 ... 19 ...... 164 ... 140 

5 ... 55 ... 40 ... 88 ... 21 19 ... 16 ; 154 ... 150 

6 ... 63 ... 46 ... 35 ... 20 . 15 ... 12 164 ... 140 (As above;) 

7 ... 56 ... 40 ... 40 ... 27 16 ... 20 163 ... 141 

8 ... 54 ...47 ...37 ...25 19 ... 17 168 ... 141 

9 ... 66 ...45 ...33 ...26 20 ... 14 ...... 170 M . 134 ' 

10 ... 58 ...42 ...36 ...29 22 ... 16 ...... 165 ... 139 



Aver... 58 ... 43 ... 36 ... 24 . 



. 19 ... 15 161 ... 14 



184 



SPORTING GUNS AND GUNPOWDERS. 



Bound, 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



90 YAEDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. 30in. Velocity ft BecoU. 

87 ... 44 ... 42 ... 25 25 ... 12 198 ... 106 

99 ... 58 ... 36 •" 27 20 ... 15 220 ... 84 

109 ... 51 ... 30 ... 21 18 ... 13 211 ... 93 

. 18 ... 13 212 ... 92 

. 21 ... 10 226 . 

. 16 ... 7 232 

.22 ...15 206 . 

. 19 ... 12 230 . 

. 18 ... 17 207 . 



92 ... 56 ... 41 ... 23 .... 

96 ... 66 ... 39 ... 25 .... 
105 ... 64 ... 35 ... 28 .... 

84 ...55 ...43 ...26.... 
101 ... 61 ... 38 ... 80 .... 

96 ...57 ...30 ...24.... 



Ill ... 60 ... 31 ... 22 20 ... 14 . 



78 
72 
96 
74 
97 
80 



(As above.) 



Aver... 98 ... 57 ... 37 ... 25 20 ... 13 217 ... 87 

20 YABDS PATTERN. Total Out- 

lst 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity ft Beooil. 



1 ... 142 ...58 ...29 ...22 11 

2 ... 185 ...53 ...80 ...27 9 

3 ... 148 ... 60 ... 28 ... 15 7 

4 ... 151 ... 47 ... 

5 ... 132 ... 55 ... 

6 ... 152 ... 45 ... 32 ... 28 .. 

7 ... 144 ...68 ...21... 17.. 

8 ... 160 ... 55 ... 23 ... 9.. 

9 ... 161 ... 49 ... 19 ... 12 .. 
10 ... 156 ... 66 ... 25 ... 8.. 



7 251 



53 



20 5 , 

24 12 . 

10 . 
9 , 
3 . 
8 , 



. 10 245 ... 59 

. 5 251 ... 53 

. 4 250 ... 54 

. 10 240 ... 64 

. 6 257 ... 47 (Asabore.) 

. 3 245 ... 59 

. 5 247 ... 57 

. 6 241 ... 63 



7 ... 8 255 ... 49 



Aver... 148 ...55 ...27 ...18 8... 6. 



248 ... 56 



VENA-CONTRACTA GUN (1218 BORI), with loz. shot. 
BIGHT BARREL.— Powder, 36gre. ; shot, loz. No. 6 (270 pellets). 
40 YABDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th inSOin. side (10 yards) .Recoil. 
Round, ring. ring. ring. ring. ring. ring. circle. 30in. Ft,sec. Ftjb. 

1 ... 61 ... 37 ... 27 ... 27 13 ... 14 152 ... 118 1176 ... 24*5 

. 16 142 ... 128 1186 ... 247 

. 12 138 ... 132 1154 ... 28*0 



2 
3 
4 
5 
6 
7 
8 
9 
10 



56 ...83 ...30 ...23 21 . 

53 ... 37 ... 2B ... 19 19 . 

58 ... 38 ... 27 ... 24 17 . 

64 ... 89 ... 29 ... 26 15 . 

45 ... 36 ... 25 ... 20 21 . 

50 ... 40 ... 28 ... 24 16 . 

62 ... 86 ... 30 ... 25 18 . 

57 ... 85 ... 29 ... 22 13 . 



55 ... 37 ... 31 ... 26 19 ... 16 149 . 



... 147 ... 128 1163 ... 24*0 

... 158 ... 112 1172 ... 23*8 

... 126 ... 144 1145 ... 22*6 

... 142 ... 128 1172 ... 24*5 

... 153 ... 117 1167 ... 28*9 

127 1190 ... 24*9 

121 1172 ... 24*2 



13 . 
,17 . 
,20 . 
,15 . 
.14 , 
, 9 143 . 



Aver .. 56 ... 37 ... 28 ... 24 17 ... 15 145 ... 125 1170 ... 24*0 



Bound. 
1 
2 
8 

4 
5 
6 
7 
8 
9 
10 



30 YARDS PATTERN. Total Out- 

lst 2nd 3rd 4th 5th 6th inSOin. side 

ring. ring. ring. ring. ring. ring, circle. SOin. Velocity ft Recoil. 

74... 57 ... 43 ... 20 20 ...13 194 . " 



104. 



.30... 15. 



96 ... 46 ... 42 ... 21 . 



... 6 ... 10 . 
... 18 ... 16 , 



197 . 
207 . 
215 . 

12 16 ... 12 192 . 

98 ... 54 ... 86 ... 16 13 ... 11 199 . 

86 ... 57 ... 45 ... 28 17 ... 15 211 . 

102 ... 35 ... 38 ... 18 11 ... 14 193 . 

41 ... 19 11 ... 8 209 . 

, 198 . 



Ill ... 52 ... 33 ... 19 14 ... 10 . 

107 ... 44 ... 29 . 



99 50 
108 .'.'.42 ...27 ...21 15 ...12 , 



76 
73 
68 
55 

78 
71 
59 
77 
61 
72 



(As above.) 



Ayer... 96 ... 49 ... 36 ... 18 14 ... 12 . 



201 ... 68 



20 YARDS PATTERN. Total Out- 
1st 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity ft Beooil. 
1 ... 148 ... 55 ... 24 ... 19 7 ... 9 246 ... 24 



2 


.. 109 ... 70 ... 35 . 


.26 11 ...10. 


240 ... 


80 




3 


.. 115 ... 68 ... 27 . 


. 23 13 ... 11 . 


283 ... 


37 




4 


..176 ...49 ...13. 


. 6 6... 8. 


244 ... 


26 




5 


..148 ...44 ...30. 


. 18 11 ... 9 . 


285 ... 


35 




6 


.. 165 ... 50 ... 18 . 


. 10 9 ... 4 . 


243 ... 


27 


(As abore.) 


7 


..128 ...72 ...26. 


.20 8... 7. 


246 ... 


24 






...180 ...85 ...14. 


. 2 5... 4. 


281 ... 


39 




9 


..127 ...63 ...38. 


.21 14... 6. 


248 ... 


27 




L0 


..181 ...74 ...24. 


. 13 • 6 ... 7 •»•«.• 242 ... 


28 





LEFT BARBEL.— Powder (Shot-Gun Bifleite). 36grs. ; loz. No. 6 shot 
(270 pellets). 
40 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th in 30in. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Velocity ft Becoil. 



Aver M . 142 ... 58 ... 24 ... 16 



1 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Aver... 



44... 22... 29 ...27 20 . 

60 ... 31 ... 27 ... 26 17 , 

55 ...25 ...31 ...24 21 



58 ... 36 ... 25 . 

50 ...34 ...82. 
57 ... 30 ... 26 . 

59 ...85 ...28. 

51 ... 33 ... 29 . 

60 ...33 ...30. 
56 ...30 ...82. 



22. 
20. 
25. 
23. 
26. 
16. 
25. 



.16 . 

.18 . 

.16 

.20 

.19 

.11 

.17 



18 122 ... 148 

, 15 144 ... 128 

.22 135 ... 135 

, 19 141 ... 129 

. 11 136 ... 134 

.18 138 ... 132 

. 16 145 ... 125 

. 14 139 ... 131 

. 17 139 ... 131 

. 15 143 ... 127 



(As above.) 



Bound. 

2 ... 

8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Arer... 



55 ... 31 ... 29 ... 23 17 ...16 . 

30 YARDS PATTERN. 
1st 2nd 3rd 4th 5th 6th 



.. 138 ... 132 
Total Out- 
in SOin. side 



■.ring. ring. ring. ring. ring, circle. SOin. Velocity ft Beooil. 



..23.. 
18. 



..59... 26 

.. 53 ... 30 ... 23 

..36 ...24 ...21 

.. 53 ... 25 

..56 ...28 

.. 49 ... 26 ... 20 

... 62 ... 24 ... 22 



24... 
16... 



... 14 ... 7 . 
. 8 ... 5 . 
. 16 ... 10 . 
.18 . 
.18 . 
.11 . 
.19 . 
.17 , 



84 ...65 



58 ...29 ...19 15 

... 17 11 



191 ... 79 

. 208 ... 62 

. 198 ... 72 

146 ... 124 

, 193 ... 77 

20i 

. 193 ... 77 

. 210 ... 60 

. 194 ... 76 



.20 . 
11 . 
. 8 . 
.12 . 
.14 , 
.13 . 
. 9 189 ... 81 



63 (As abore.) 



. 55 ... 26 ... 20 15 ...11 



193 ... 77 



20 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side. 
RonncLring. ring. ring. ring. ring. ring, circle. SOin. Velocity ft Recoil. 





..145. 


.50. 


.27. 


.18.. 


...12 


2 . 


..161 ...44. 


.19. 


.18.. 


... 8 


3 . 


.. 132. 


.46.. 


.31. 


.13.. 


... 9 


4 . 


..159. 


.39. 


.19. 


.11.. 


...10 


5 . 


.. 140. 


.50. 


.30. 


.16.. 


...15 


6 . 


.. 148. 


.88. 


.25. 


.14.. 


...11 


7 


..157. 


..42. 


..21. 


.12.. 


.... 8 


8 


.. 131. 


..53. 


..30. 


..15.. 


....13 


9 


.. 169. 


..28. 


..14. 


.. 9.. 


.... 11 


10 


.. 142. 


..45. 


..28. 


.. 17 .. 


.... 14 



4 . 

. 6 . 
. 8 . 
. 6 . 
.10 . 
. 8 . 
. 6 , 
. 7. 
. 2 . 
. 9 , 



.236 . 



,229 ... 
,220 .. 



Aver... 148 ...44 ...24 ...14. 



.11 



.280 . 



33 
48 
42 
84 
45 
38 
41 
50 
38 

40 



(Aa abore. 



VENA-CONTRACTA GUN (12-16 BORE), with lftos. Shot 
Barometer, 30*00 inches; Thermometer— Dry 65°, Wet 64°, 

Gun No. 544; weight 61b. On.; barrels, SOin. 
RIGHT BARBEL.— Powder (8hot-gun Bifleite), 37gn. ; shot, lftos. No. 
(304 pellets). Gas pressure, average 1*88 tons per sq. inch. 
40 YABDS PATTERN Total Out- Velocity 
1st 2nd 3rd 4th 5th 6th in SOin. side (10 yards). Reooi 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ft. sec. Ft. lb, 
1 ... 60 ... 43 ... 41 ... 33 27 ... 20 177 ... 127 1154 ... 27*1 



2 .. 

3 .. 

4 .. 

5 .. 

6 .. 

7 .. 

8 .. 

9 .. 
10 .. 

Aver.. 



41 ... 32 ... 28 ... 27 19 ... 25 128 ... 176 1186 ... 28*2 

66 ... 50 ... 81 ... 30 24 ... 17 177 ... 127 1145 ... 27*0 

79 ... 46 ... 33 ... 34 18 ... 22 192 ... 112 1181 ... 28*3 

47 ... 84 ... 33 ... 27 17 ... 25 141 ... 168 1176 .27*6 

. 28 20 ... 18 180 ... 124 1163 ... 28*1 



71 ... 52 . 

69 ...53 ...36 ...25 14 ...25 , 



63 ... 45 ... 37 ... 80 . 



.22 ...21 



75 ... 51 ... 35 ... 27 18 ... 5 



. 188. 

.175 . 
188. 



, 121 1132 ... 26*0 

129 1181 ... 28*0 

116 1167 ... 27*8 



Bonn 
1 . 


80 
1st 
cLring. 
.. 53.. 


2 . 


.. 101 .. 


3 


.. 125 .. 


4 


.. 127.. 


5 


.. 57.. 


6 


.. 124 .. 


7 


.. 119 .. 


8 


.. 122.. 


9 


..127.. 


10 


.. 109 .. 



I ... 46 ... 44 ... 35 26 ... 17 183 ... 121 1172 ... 27*2 

.. 45 ... 35 ... 29 20 ...21 172 ... 132 1166 ... 27*5 

YABDS PATTERN. Total Out- 

2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring, circle. SOin. Velocity ft RecoiL 

. 47 ... 35 ...35 25 ... 17 170 ... 134 

,. 55 ... 40 ... 19 14... 7 215... 89 

.. 64 ... 38 ... 22 11 ... 9 249 ... 55 

,70 ...35 ...20 8... 6 252... 52 

.. 48 ... 50 ... 37 17 ... 21 192 ... 112 

, 74 ... 27 ... 18 9... 5 243... 61 (As above.) 

.. 59 ... 48 ... 24 13 ... 12 245 ... 59 

.. 63 ... 31 ... 19 15 ... 10 235 ... 69 

, 66 ... 41 ... 23 9... 8 257... 47 

,. 56 ... 39 ... 25 18 ... 14 229 ... 75 



240. 



80 



Aver... 106 ... 60 ... 88 ... 24 14 ... 11 



76 



THE 1248 AND 12-16 VENA-CONTRACTA GUNS. 



185 



20 YABDS PATTEBN. Total Oat- 

1st 2nd 3rd 4th 5th 6th in80in. aide 
Bound, ring. ring, ring, ring. ring. ring, circle. SOin. Velocity A Recoil. 

1 ... 1«1 ... 71 ... 18 ... 11 7 ... 5 261 ... 48 

2 ... 197 ... 39 ... 15 ... 6 1 ... 4 257... 47 

8 ... 170 ... 58 ... 20 ... 12 9... 7 260... 44 

4 ... 160 ... 74 ... 26 ... 14 6... 274... 30 

5 ... 158 ... 66 ... 24 ... 16 10 ... 7 264 ... 40 

6 ... 198 ... 45 ... 10 ... 8 2... 4 261... 48 (Afl above.) 

7 ... 174 ... 62 ... 21 ... 14 7... 5 271... 33 

8 ... 195 ... 54 ... 10 ... 5 1... 2 264... 40 

9 ... 201 ... 49 ... 12 ... 4 3... 1 266... 38 

10 ... 161 ... 75 ... 23 ... 9 5... 3 271... S3 

Aver... 178 ... 59 ... 18 ... 10 5 ... 4 265 ... 39 

LEFT BARBEL.— Powder, 37gra. ; shot, lftoz. No. 6 (304 pellets). 

40 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. aide 

ring. ring, circle. 30in. Velocity A Heooil. 



Round, ring. ring. ring, ring, 

1 ... 91 ... 52 ... 27 ... 23 17 ... 15 . 

. 75 ...44 ...85 ...27 20 ...20 . 

. 82 ...56 ...30 ...21 18 ...17 . 

. 71 ... 48 ... 38 ... 25 21 ...14 . 

. 67 ... 53 ... 51 ... 24 15 ...18 . 

. 77 ... 50 ... 40 ... 20 19 ...11 . 

. 80 ...44 ...37 ...24 20 ...16 . 

62 ... 29 ... 29 ... 22 16 ...17 . 

104 ... 66 ... 35 ... 21 10 ... 12 . 

59 ... 36 ... 28 ... 28 18 



2 
3 

4 
5 
6 
7 
8 
9 
10 



111 

181 ... 123 

, 189 ... 115 

, 182 ... 122 

. 195 ... 109 

187 ... 117 

. 185 ... 119 

142 ... 162 

226... 78 

. 20 151 ... 153 



(As above.) 



Aver... 77 ... 48 ... 35 . 



1 17 ...16 183 ... 121 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



30 YARDS PATTERN. Total Out- 

let 2nd 3rd 4th 5th 6th inSOin. side 
ring. ring. ring. ring. ring. ring, circle. 80in. Velooity A Recoil, 



84 ...61 
130 ...71 



99. 
127. 

43. 
134. 
100. 
136. 
124. 
133. 



75. 
69. 
44. 



42... 24 

29 ... 21 13 

44 ...27 

38 ...25 

35 ...21 
53 ... 37 ... 19 
70 ...48 ...24 
58 ...84 ...20 
67 ...36 ...23 
70 ... 33 ... 17 



....18 
,..20 
.... 17 
....12 
...13 



211 . 
. 251 . 
, 245 . 



14 . 
9 , 

11 

15 259 . 

25 143 . 

9 248 . 

12 244 . 

. 16 ... 10 248 . 

. 14 ... 9 250 . 

.11 ... 8 253 . 



93 
53 
59 
45 
161 
61 
60 
56 
54 
51 



(As above.) 



Arer... HI ... 64 ... 88 ... 22 16 ... 12 235 ... 69 

20 YARDS PATTERN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity A Recoil. 



1 ... 218 . 

2 ... 209 . 

3 ... 196 . 

4 ... 213 . 

5 ... 206 . 

6 ... 202 . 

7 ... 172 ... 44 

8 ...227 ...39 

9 ... 188 ... 47 
10 ... 225 ... 89 

Aver... 206 ... 43 ... 15 ... 9 . 



39 ...11... 7 5 ... 4 275 ... 

45 ... 17 ... 11 2 ... 2 282 ... 22 

47 ...20... 9 3... 4 272... 82 

38 ...17 ...13 6... 2 281... 23 

46... 10... 4 3... 1 266... 88 

42 ...19 ...12 5... 3 275... 29 (Afl above,) 

20 ... 15 12 ... 14 251 ... 53 

4... 5 4... 4 275 ... 29 

22 ... 12 7 ... 6 269 ... 85 

10... 5 2 ... 2 279 ... 25 



, 273 ... 31 



VENA-CONTRACTA GUN (13-16 B0R1), with los. Shot. 

RIGHT BARBEL.— Powder, 36gn. ; shot, los. No. 6 (270 pellets). Gas 

pressure, average, 1*74 tons per square inch. 

40 YABDS PATTERN. Total Out- Velocity 

1st 2nd 3rd 4th 5th 6th in30in. side (10 yards). Becoil. 

Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Ft.seo. Ft.lb. 

- '" 32 ... 19 14 ... 18 154 ... 116 1172 ... 24-0 

28 ... 22 17 ... 14 168 ... 102 1163 ... 242 

35 ... 20 19 ... 18 170 ... 100 1186 ... 24*8 

32 ... 22 18 ... 16 169 ... 101 1154 ... 23*0 

25 ... 15 12 ... 15 118 ... 152 1167 ... 247 

30 ... 21 16 ... 12 168 ... 102 1181 ... 24*6 

82 ... 17 13 ... 17 167 ... 108 1158 ... 23*3 

29 ... 20 18 ... 20 157 ... 113 1190 ... 25'1 

22 ...24 16 ... 19 158 ... 112 1149 ... 22-8 



61. 

70 ... 48 . 



1 
2 

3 ... 63 ...52 

4 ... 72 ...43 

5 ... 51 ...27 

6 ».. 68 ...49 

7 ... 63 ...55 ...32 

8 ... 60 ...48 ...29 

9 „, 65 ...47 ...22 
19 ... 72 ...43 ...26 



.19. 



. 15 ... 15 160 ... 110 1172 ... 24-5 



Aver... 65 ... 45 ... 29 ... 20 16 ... 16 159 ... Ill 1169 ... 24*1 



30 YABDS PATTERN. Total Oat- 

1st 2nd 8rd 4th 5th 6th inSOin. side 
Round, ring. ring. ring. ring. ring, ring, circle. 30in. Velocity A Recoil. 



1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

Aver... 



100 ... 55 ... 36 . 
91 ... 58 ... 43 . 



.20. 
,13. 



76 ... 58 ... 23 ... 16 . 



. 109 ... 61 ... 88 . 
, 128 ...43 ...29. 



19. 
,18. 



95 ... 60 ... 35 ... 20 . 

1"6 ...59 ...40 ...14. 

, 105 ...54 ...83 ...21. 

. 121 ... 54 ... 36 ... 15 '. 



.18 . 
.11 . 
. 9 . 
.11 . 
.15 . 
. 3 . 
.10 . 
. 6 . 
. 9 . 
.12 . 



11 . 
. 9 . 
, 6 . 
,12 . 
,11 . 
, 9 . 

7 . 

5 . 
10 . 
. 8 . 



220 . 


. 50 


211 . 


. 59 


205 .. 


. 65 


168 .. 


. 102 


227 .. 


. 43 


218 .. 


. 52 


210 .. 


. 60 


229 .. 


. 41 


218 .. 


. 57 


226 .. 


. 44 



(As above.) 



Bound. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



106 ... 55 ... 84 ... 17 10 ... 9 212 ... 58 

20 YABDS PATTERN. Total Out- 
let 2nd 3rd 4th 5th 6th in SOin. side 
ring. ring. ring, ring, ring, ring, circle. SOin. Velocity A Recoil. 
22 ... 15 221 ... 49 

8 ... 4 242 ... 23 

1 ... 2 237 ... 83 

5 ... 1 240 ... 80 

7 ... 5 244 ... 26 

9... 7 283... 87 (As above.) 

2 .., 246 ... 24 

5 ... 6 234 ... 36 

6 ... 2 242 ... 28 

9 ... 5 236 ... 34 



122 ... 49 ... 28 
166 ... 51 ... 15 ... 10 
185 ... 34 ... 12 ... 6 
179 ...48... 9 
159 ... 56 ... 17 
161 ... 44 ... 20 
188 ...41 ...14 
157 ... 55 ... 13 
163 ... 59 ... 10 



4.... 
12... 

8.... 

3.... 

9.... 
10..., 



161 ...44 ...19 ...12... 
Aver... 164 ... 48 ... 16 ... 10 ... 



7 ... 5 . 



82 



LEFT BARREL.— Powder, segrs. ; shot, los., No. 6 (270 pellets). 
40 YABDS PATTEBN. Total Out- 

1st 2nd 3rd 4th 5th 6th inSOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. 80in. Velocity A Becoil. 



1 . 


. 60 ...41 ...83 ...25.. 


...18 ...15 . 


.... 159 . 


.. 1U 


2 . 


. 68 ...50 ...28 ...18.. 


... 15 ... 13 . 


.... 164 . 


.. 106 


3 . 


. 52 ...44 ...SO ...34.. 


...18... 14 . 


.... 160 . 


.. 110 


4 . 


. 71 ...48 ...32 ...19.. 


...16 ...12 . 


.... 170 . 


..100 


5 . 


, 68 ... 47 ... 27 ... 22 .. 


... 19 ... 16 . 


164 . 


.. 106 


6 . 

7 . 


. 73 ... 51 ... 35 ... 11 .. 
. 69 ... 44 ... 33 ... 20 .. 


... 14 ... 11 . 
... 17 ... 13 . 


.... 170 . 
.... 166 . 


.. 100 (As above.) 
.104 


8 . 


. 52 ...29 ...31 ...22.. 


... 25 ... 16 . 


.... 134 . 


.. 186 


9 . 


. 70 ... 53 ... 82 ... 16 .. 


... 16 ... 12 . 


.... 171 . 


.. 99 


10 . 


. 66 ...45 ...23 ...24.. 


... 20 ... 15 . 


.... 168 . 


. 107 


Aver. 


. 65 ... 45 ... 31 ... 21 .. 


... 18 ... 14 . 


.... 162 . 


.. 108 


30 YABDS PATTEBN. 
1st 2nd 3rd 4th 5th 6th 
Bound, ring. ring. ring. ring. ring. ring. 


Total 
inSOin. 

circle. 
.... 224 . 


Out- 
side 
SOin. Velocity A Becoil 

. 46 * 


2 . 


. 95 ... 58 ... 36 ... 22 ... 


...13 ...10 . 


.... 211 . 


. 59 


3 . 


. 114 ...54.. .33... 19.. 


... 7 ... 8 . 


.... 220 . 


. 50 


4 . 


. 127 ... 53 ... 24 ... 15 ... 


... 8 ... 7 . 


.... 219 . 


. 51 


5 .. 


. 97 ...55 ...84 ...21.. 


... 12 ... 10 .. 


.... 207 . 


. 63 


6 . 

7 . 


. 123 ...49 ...32 ...18.. 
. 119 ... 56 ... 30 ... 21 .. 


... 9 ... 6 . 
... 11 ... 7 . 


.... 222 . 
.... 226 . 


. 48 (As above.) 
.. 44 


8 . 


. 115 ... 45 ... 32 ... 23 .. 


... 9 ... 8 . 


.... 215 . 


. 55 


9 . 


. 130 ...55 ...28... 17.. 


... 8 ... 5-.. 


.... 230 . 


. 40 


10 . 


. Ill ... 52 ... 35 ... 20 .. 


...10 ... 9 . 


.... 218 . 


. 52 


Aver.. 


. 116 ... 53 ... 31 ... 19 ... 


... 9 ... 7 .. 


.... 219 .. 


. 51 


20 YABDS PATTERN. 
1st 2nd 3rd 4th 5th 6th 
Round, ring. ring. ring. ring. ring. ring. 
1 ... 182 ... 47 ... 18 ... 5 8 ... .. 


Total 

inSOin. 

circle. 

.... 247 . 


Out- 
side 

SOin. Velocity A Becoil. 
. 28 


2 .. 


. 170 ...59 ...16... 6... 


... 3 ... 2 .. 


.... 251 .. 


. 19 


8 .. 


. 173 ... 58 ... 18 ... 9... 


... 5 ... 4 .. 


.... 253 . 


. 17 


4 .. 


. 188 ...43... 9 ...15... 


... 9 ... 3 . 


.... 255 . 


. 15 


5 .. 


. 165 ... 55 ... 17 ... 8 ... 


... 5 ... 4 .. 


.... 245 .. 


. 25 


6 .. 

7 .. 


. 171 ... 47 ... 21 ... 12 ... 
. 130 ...63 ...40 ...10... 


... 10 ... 5 .. 
... 10 ... 8 .. 


.... 251 . 
.... 243 .. 


. 19 (As above.) 
. 27 


8 .. 


. 185 ... 48 ... 15 ... 3... 


... 3 ... 2 .. 


.... 251 .. 


. 19 


9 .. 


. 162 ...57 ...18 ...12... 


... 7 ... 5 .. 


.... 249 .. 


. 21 


10 .. 


. 177 ... 60 ... 14 ... 6... 


... 5 ... 2 .. 


.... 257 . 


. 13 


Aver.. 


170 ... 53 ... 18 ... 9... 


... 6 ... 3 .. 


.... 250 .. 


. 20 



Size op Braes ov the Tabor. 
The diameter of the 1st ring is 15 inches ; area 225 circular inches. 

»» »» 5J " S " L T ^ e ■*•* of •*«* belt, between 

m » «h »" 33| " C two rings, is the same asabore. 

„ „ 6th „ 861 „ J 
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SPORTING GUNS AND GUNPOWDERS. 



Having now given full details as to the patterns, Ac. we summarise 
them, with a statement of their respective killing circles : 

VENA-CONTBACTA GUNS, with 1&oz. Chxbgxs. 



Cylinder Barbxl. 



Choksd Buulkls. 



12-20 Bors: 

Fattern 

Killing circle.. 

12-18 Bori : 

Pattern 

Killing circle.. 

12-16 Bors : 

Pattern 

Killing circle.. 



20yds. 

, 250 

26in. 



.."Br 



40yds. 20yds. 80yds. 40yds. 

... 127 267 ... 227 ... 154 

S6in 26in. 8Sin. 36in. 



28in. 



269 
26in. 



(2 barrels) 

... 221 ... 

38in. 

(2 barrels) 

... 231 ... 

82in. 



168 
36in. 



172 
36in. 



VENA-CONTBACTA GUNS, with loz. Charoeb. 



12-20 BORl. 

Pattern 

Killing circle... 

12-18 Bors : 

Pattern 

Killing circle... 

12-16 Bors : 

Pattern 

Killing circle... 



Cylinder Barrel. 

217 ... 189 ... 135 . 
26in. 83in. 36in. 



Chokvd Barbilb. 



26in. 



24in. 



244 



195 . 
SOin. 

(2 barrels) 

... 197 ... 

32in. 

(2 barrels) 

... 212 ... 

30m. 



159 
30m. 



141 
36m. 



160 



The following particulars relative to the shooting of the heavy 
12-bore (weighing 71b \ as well as the light guns of 12, 16, and 
20 tores (none of which exceeded 61b.), are quoted from the tables 
given on page 158. 



HEAVY 12-BOBE. 
Ctlikdbb Barrrl. 
20yds. 30yds. 40yds. 



Choked Barrrl. 
20yds. 90yds. 40yds. 



^OZ. CHAROB: 

Pattern 

Killiny circle.. 


. 258 . 
. 30in. 


.. 185 . 
36in. 


.. 115 

36in 


296 . 

22m. 


.. 250 . 
33in. 


. 168 
36.n 


>Z. CHARGE: 

Pattern 

Killing circle . 


. 242 . 
. SOin. 


. 168 . 
86in. 


. 124 

36in 


261 . 

22in. 


.. 235 . 
SOin. 


. 174 
33in 



It is curious that this 12-bore gun gave rather higher patterns with 
the loz. charge at 40 yards, although it did not do so at the 
shorter ranges ; and likewise that the 12-20 gun did the same. 

The following are the average results of the light 12, 16, and 20- 
bore guns, copiel from the tables on page 161 : 

LIGHT 12, 16, AND 30-BORES, WITH loz. Charges. 
Cyliwdeb. 



20yds. 30yds. 40yds. 
Light 12-Borrs (5 barrels) : 
Pattern 2;0 ... 168 ... 106 I 
Circle... SOin. 35in. 35m. | 

16-Borrb (4 barrels) : 
Pattern 218 ... 151 ... 107 
Circle... Slin. S6in« 37in. 

20-Bores (7 barrels) : 
Patte n 221 ... 155 ... 100 I 
Circle .. 32m. 35in. 8Jin. 



Slight Chore. 

20yds. 30yds. 40yds. 

(3 barrels) 
230 ... 186 ... 130 I 
SOin. 32in. 35in. | 

(3 barrels) 
I 236 ... 166 ... 124 
I SOin. 33in. 34in. , 

(7 barrels) 
236 ... 184 ... 125 I 
27in. 33in. 35in. 



Fuller Choke. 

20yds. 30yds. 40yds. 

(4 barrels) 
229 ... 203 ... 152 
25in. Slin. 85m. 

(5 barrels) 
235 ... 203 ... 157 
26in. 32m. 35m. 

(4 barrels) 
249 ... 214 ... 
25in. Slin. 



149 

35in. 



The general conclusions whioh we draw from the foregoing records 
are that, taken on the whole, the results are very good, especially 
with the 12-18 bore. These trials ha< e brought to l'ght the fact 
that the original 12-20 bore is rather too small in gauge. Tie 
friction in the barrel necessitates the expenditure of am additional 
grain of powder, and even then the velocity is not quite so h'gh as in 
the 12-18 or 12-16 ; and the patterns also are not so good as in 
Messrs Lang's modifications. Besides, in the 12-18 t> ere are all the 
advantages of the Vena-Contracta system, viz., extreme lightness of 
the barrel forward and massive breech ends, thereby ensuring great 
safety, and a very bandy weapon. 

Ordinary wadding may be used in these guns with good results, 
but the best shooting is obta ; ned with wadding as follows : Card over 
powder, gin. frit, then the shot, and a cird over the shot. There is 
no need for a greater amount of wadding than this, because the felt 
wad is compressed in the contracted part of the bore and by itself 
acts ss a thoroughly effective gas check. We may also mention that, 
although upwards of 500 cartridges have been fixed from these guns, 
not the slightest sign of lead'ng in the barrel, or balling of the shot, 
has been pero.ived. P.— T. 



A FORMER TRIAL OF SMALL-BORE AND 
12-B0BE GUNS. 

(Field, Nov. 10, 1888; Vol. 72, p. 690.) 

Some warm discussions have arisen with respect to the relative merits 
of small-bores as compared with guns of 12- gauge ; and although we 
have not thought that such experiments as have been carried out 
suffice to confirm the claims advanced by enthusiastic admirers of the 
" little toys," we must admit that, in po >d hands, remarkably satis- 
factory execution is done by these diminutive weapons, and we are not 
surpris d that those with whom weight is an important consideration 
find themselves, at the end of a day's shooting, more comfortable in 
body and contented in mind than they would have been if they had 
been carrying gun and ammunition of more ponderous character. 

We are of opinion that every roan should choose, for his personal use, 
that kind of gun which he finds will give him the best practical results 
— quite irrespective of what may, on theoretical considerations, be 
held to be the most effeobive weapon. Nevertheless we hold that the 
fact of one or more individuals being able to shoot better with a par- 
ticular gun does not prove that the gun itself is better than others 
of a different description. About a twelvemonth ago an ardent 
advocate of the "28 asserted that it was capable of beating the 
12-bore. A trial of this gentleman's pet gun at the target showed 
that it shot very well for so small a weapon, but, when put into com- 
petition with a good 12-bore, it fitted to maintain the character which 
had been claimed for it. 

It was afterwards said that the triil whioh had been carried out was 
not of suoh a nature as would demonstrate the best characteristics of 
these small-bores, whose forts lay in their great killing powers with 
large shot at long ranges ; and we were asked to carry out some 
further trials ti test their merits in this respect. It was useless, for 
such a purpose, to test, as a champion of its class, an unknown gun, 
because, in the event of its defeat, it might easily be alleged that it 
was below mediocrity; and as we failed to obtain one whi-h had 
already achieved a high character, the affair fell through for the time 
being. 

Recently, however, another admirer of 28's proclaimed his belief 
that his gun was fully equal to the 12-bore in force, though with the 
smaller charge of shot it could not be expected to make as large a 
pattern ; and he, too, especially relied on the killing power of bis 
gun with No. 4 shot at long ranges. Being quite ready to be con- 
vinced by the " irresistible logic of facts," we requested this gentleman 
to lend us his gun for a few days, in order to have it tried in com- 
parison with a 12-bore ; and he most kindly complied with our request. 
It certainly is a very pretty little weapon. It was made by Mr. W. 
Ford, of Birmingham ; its barrels weigh 21b. loz.. yet, being only 
22in. long, are stout for their weight, and are bored for No. 28 
" perfect cases ; the total weight of the gun is barelv 41b. 1 os. As 
this so-called 28-bore is really of 24-gauge, we shall throughout this 
article call it a 24- bore, in order to distinguish it from a true 28-bore, 
bored for paper cases, which was tried at the same time. 

We had received several letters asking us to try a real 28-bore in 
comparison with the pseudo 28, bored for brass cases, and we thought 
this a good opportunity of carrying out the suggestion, as we knew 
of a gun of very high character that would well meet our requirements. 
This gun belongs to the son of Mr. Brown, proprietor of the Nnnhead 
shooting grounds — a young lad, whose wonderful skill in shooting 
has been previously alluded to in our columns, and who, with this 28, 
frequently " wipes the eye " of his seniors armed with pigeon guns. 
We accordingly requested Mr. Brown to lend us the little gnu for the 
purpose of this trial, -and he very courteously placed it at oar service. 
It is, as already stated, a true 28-bore, but, although smaller in gauge, 
is not so light as the' 24-bore, the barrels being five inches longer, 
viz., 27in., and their weight alone is 21b. 7oz., while the full weight 
of the gun is 41b. 14oz. It was made by W. W. Greener. The 
12-bore with which these two little weapons were put into competition 
was made by Messrs. Cogswell and Harrison, has 80in. barrels, and 
weighs 71b. In each instance, only the left or full-choke barrel was 
shot. 

The loading adopted for the 24-bore and the 28-bore was the 
same as recommended by the owners of the respective guns -the 
former being 22grs of Schult^e powder and loz. of shot, with a 
pink edged wad over the powder, then a grey felt and thin card, 
and another thin card over the shot ; the latter also had 22gra. or 
Schult'e, but only $oz. of shot, and the wads were a thin black card 
over powder, followed by a thick felt, and a pink-edge wad over the 
shot. The 12-bore was loaded with 42grs. of Schultze and l&oz. 
shot, and the ordinary Field wads. 

The main purpose of the trial was to test No. 4 shot at long 
ranges; but, in order to give a line of comparison with ordinary 
trials, we had a supply of cartridges for each gun loaded with 
No. 6 shot as well as No. 4 (other conditions being the same), and 
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the guns wdre fired at 40 yards range as well as 60 and 80 yards. 
We resolved, ako, th it the issue of the contest should not depend 
solely on patterns and force-gauge records* and so we asked Messrs. 
Cogswell and Harrison to allow us to carry out the trial on their 
range at Harrow, where we should have the advantage of using 
J heir chronograph, as well as their card-rack test, of which we gave 
a description in the Field of Sept. 1, 1888. We could not use all 
three kinds of apparatus at the long distances, because the ohrono- 
graph and force-gauge were fixtures in connection with the 40 yards 
range ; consequently for 60 and 80 yards the card-rack was alone 
use! as the test of penetration. 

In the first instance, we will give a shoit table, showing the 
performance of the three guns with No. 6 shot at 40 yards. The 
pattern made by each in the ordinary 30m. circle is stated in the first 
column of figures ; next comes the force per pellet registered on Mr 
Walsh's force-gauge ; and the third column snows the mean velocity 
of the shot throughout the 40 yards range, as taken by the chrono- 
graph. As the chronograph is simply a recorder of the time taken 
by the shot in travt rsing the stated distance, and does not show the 
actual Telocity either at the muzzle or the end of the range, we have 
calculated the final or striking velocity of the pellets, at the end of 
the 40 yards, from the records made by the force-gauge, and have 
placed these figures in the fourth column ; and, as we thought that 
some readers might like also to Fee a statement of the relative amount 
of energy left in the pellets when they struck the target, we have 
given, in the last column, the amount in foot-pounds, as calculated 
from the final velocities given in the column preceding : 

POBTY YABDS RANGE.- Wo. 6 SHOT. 



Pattern. Force. ySocity. Velocity. perp23et. 

12-bore (30-inoh)... 216 ... 2-06 ... 861ftsec... 553 ft.sec.... llOftJb. 

24-bore (22-inch)... 185 ... 1-68 ... 698 „ ... 454 „ ... 0*74 „ 

23-bore (27-inch)... 138 ... 1-82 ... 726 „ ... 491 „ ... 0*37 ,. 

As might be anticipated, with the difference in quantities of shot 
used, the larger the charge the larger the pattern. But when 
allowance is made for the variation of weight, there is not much 
difference in the proportionate pattern ; for the 12-bore put 71 per 
cent, of its pellets in the Sin. circle, the 24-bore put in 69 per cent., 
and the 28-bore 68 per cent. The force and velocity also varied in 
accordance with the propoition of the powder used; but we shall 
have more to remark oq this part of the subject after giving an 
account of the shooting at the longer ranges. 

Now we will proceed to the experiments with No. 4 shot at 40 yards, 
giving the results in the same form as with No. 6 stated above. 

POBTY YABDS RANGE.-*©. 4 SHOT. 

Final Energy 

Velocity. per pellet. 
.. 596 ftsec.... 1-95 ft Jb. 



J 
12-bore (30-inch)... 


ranern. 
132 . 


force. 
. 335 


Telocity. 
... 878ft.i 


24-bore (22-inch)... 


118 . 


.. 3*02 


... 740 , 


28-bore (27-inch)... 


96 . 


. 3-U 


... 786 , 



541 



i-;» 

1-68 



With No. 4 shot, the 12-bore put 66 per cent, of its charge in 
the 30in. circle ; the 24-bore put in 64 per cent. ; and the 28-bore 
72 per cent. £o that the first two guns did not do quite so well 
with large shot at 40 yards, whereas the smallest of the three did 
better. 

At the longer ranges, for the reason already stated, the guns were 
not tried at the regular target, but the penetration was taken by 
Messrs. Cogswell and Harrison's card-rack; and, instead of the 
patterns being taken in the ordinary 30in. circle, temporary targets 
had to be put up, and these were 27in. square. The area of the 30in. 
circle is 707 sq. in., and that of the 2/in. quadrangle is 729 sq. in. ; 
so the disadvantage in shape is compensated for by increased area, 
and the proportion of the charge thrown upon the target may be 
taken as about the same. 

The penetration on the card-rack is recorded in two ways, vis., 
according to the number of cards perforated by three pellets, and the 
number of cards perforated by only one pellet. Where there are 
fractions, it is due to the numbers representing averages. When 
three successive shots were fired and gave practically the same results, 
they were taken to form the average ; but where there were any 
material differences, the number of shots was extended to six, and the 
average taken of the whole. The results of the shooting of the three 
guns at 40, 60, and 80 yards were as follows : 



BECOBDS AT CARD-RACK, Ac. 





Ho. 6 Shot. 




Ho. 4 Shot 








Penetration by 


Penetration by 






Three 


One 


-Three 


One 




Pattern. 


Pellets. 


Pellet. 


Pattern. Pellets. 


Pellet. 


Forty Yards ; 
12-bore 


216 


.. 20 


.. 22 


132 ... 27 


. 29 


24-bore 


185 


.. 14§ 


:: S| 


113 ... 21 


. 23 


23-bore 


138 


.. l7 


96 ... 23 


• 25J 


Sixty Yards ; 












12-bore 


103 


.. llj 


.. 17* 


88 ... 21 


. 24 


24-bore 


90 


8 
.. 9* 


9 
.. U 


77 ... 15 
45 ... 14 


.. 16} 


28-bore 


80 


.. 18* 


Eyghty Yards: 

12-bore 

24-bore 


54 

49 


7 
3* 


:: ? 


89 ... 14* . 
39 ... 9| . 


:: $ 


23-bore 


40 


<T 


.. 7| 


22 ... 7 


.. 12 



It will be observed that at every distance, with both sizes of sho f /— 
whether demonstrated by the force-gauge, the chronograph, or the 
card-Tack— the penetration was greater with the 12-bore than with 
the smaller guns. From our point of view we scarcely could see how 
any other result was to be anticipated, because the proportion of shot 
to powder is so much greater with the small-bores than it is with the 
12-bore. Let us look at the difference of proportion in the different 
guns, and compare results. 

Powder. Shot. Proportion. 

12-bore 42 grains 492 grains 1 to 12 

24-bore 22 , 487J „ 1 to 20 

28-bore 22 „ 328 „ 1 to 15 

(Of course, with black powder, which is double as heavy as the 
nitro-compound, the corresponding proportions would have been — 
12-bore, 1 to 6 ; 24-bore, 1 to 10 ; and 28-bore, 1 to 7J.) 

Now it ceitainly would have surprised us if this 24-bore, at any 
distance, had shown as great penetration as the 12-bore, because the 
little gun was shooting an ounce of shot with 22grs. of powder, and 
the proportionate charge of powder with ljoz. of shot would bj only 
25grs., whereas the 12-bore really uses 42grs. No one would expect a 
12-bore to show very much penetration with 25grs. and lfcoz. ; and, 
although more force is developed in a narrow gauge than in a wide 
one from the same quantity of powder, it has always appeared to us 
that the "little toys " were too heavily handicapped 1 when called upon 
to compete under so great a disadvantage. 

When Mr. Bellairs' sun (which, like the above, was a 24-bore 
using No. 28 "perfect " cases) *as tested, last winter, it was tried 
with three different charges of powder, viz., 32grs., 28grs., and 
22grs. Mr. Bellairs had said that his usual oharge was 32grs., with 
loz. of No. 6 ; on examining the loaded cartridges he sent with 
the gun, it was found that they contained only 28grs., and the gun 
was accordingly tested with both charges, in order to see which 
would give the best results. As many persons use only 22grs. in 
these small bores, that charge was likewise tested, as a matter of 
curiosity, and, if the results had been more favourable than the 
others, they would have been printed ; but, the reverse being the 
case, we thought it was not fair to publish the trial with a charge 
which the owner of the gun never professed to use. After the trial, 
however, a suggestion was made that the gun was overloaded, and 
would probably have done better with less powder; and therefore, as 
we are now publishing the records of another gun of the same gauge 
as that belonging to Mr. Bellairs, we take the liberty of adding the 
particulars relative to his gun, in order to show what really was the 
result of using a smaller charge of powder. Mr. Bellairs' gun was 
tried with E.G. as well as Sohultse, and the amount of force registered 
by each, with the respective charges, was as follows : 



CHAEOE - Force. 

82 grains 1'56 

28 grains 1*69 , 

22 grains 1*45 , 



SCHULTZI POWDUL 

Force. 

1-71 

1-66 

T42 



The pattern increased with the diminution of the powder charge, 
but the " figure of merit," derived by adding pattern to penetration, 
was not equal to that shown by 28 grains. 

But, to return to the trial of last week, Mr. Brown's little 28, with 
the same quantity of powder as the 24-bore, but one-fourth less 
shot, naturally showed more penetration, with a reduced pattern. 
The remarkable shooting of this little gun has been a surprise to 
us, as we have no doubt it will also be to many of our readers ; 
and, in the hands of one who has so extraordinary an aptitude for 
"getting on" his birds as Master Charles Brown, one can readily 
understand the great amount of execution that is done by so small a 
weapon. 
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SPORTING GUNS AND GUNPOWDERS. 



As moefc people will admit, a good deal of the kudos that is 
bestowed on grins is dependent in great measure upon the men 
behind them ; and we expect that, in various instances, where small- 
bore enthusiasts, each as " 20,000 Sho's," W. L. C. Mr. Bellairs, 
and others, have depicted the performances of their favourites in a 
rather couleur de rose tint, they bave modestly bestowed on the gun 
the full credit for performances in which t v ey themselves were 
certainly not nonentities ; and, consequently, when lees gifted indivi- 
duals have attempted to use the same kind of gun, tbey (with an 
equal disregard or their own share in the transaction) have rather 
ungraciously proclaimed the weapon " a fraud." Hence we -probably 
may account for the differences of opinion : there are two sides to 
the shield. P.— T. 



OTHER TRIALS OF 12, 16, AND 30-B0BE GUNS. 

(Field, Sept. 17, 1892 j Vol. 80, p. 448.) 

Questions have arisen, from time to time, as to what bore is best 
for those who wish to use guns of light weight; and enthusiastic 
lovers of small-bores have occasionally proclaimed that their pets (or 
" popguns " as detractors derisively call them) are capable of doinc 
as muoh execution on game as more ponderous weapons used with 
much heavier charges of powder and shot. Various trials which 
have been carried out, with chronograph, with force-gauge, and with 

Saper pads, to test the accuracy of such assertions, have failed to 
emonstrate the correctness of the statements. But when the little 
guns have been beaten, they have not been disgraced : the fault has 
not lain with them, but rather with those who, actuated by trop de 
tile % have demanded results which were practically incapable of 
attainment by the means at their disposal. If competitions are to be 
made for pattern, one could hardly suppose that loz. of shot would 
.give as large numerical results a* l£os. ; and, iu like manner, if the 
charge of powder in one gun has to propel a chirge of shot of eight 
or tea times its own weight, it is too much to expect that the velocity 
imparted would be as high as when the shot is only five or six times 
the weight of the powder. Tet attempts have been made to show 
that the little weapons can perform feats of th's kind ; and blame 
can scarcely be attached to the guns for want of success under such 
conditions. 

There is another mode of comparison, however, in which small- 
bores exhibit themselves with much better effect, and that is when a 
question of this kind is asked : Given a gun of a certain weight, and 
a charge limited to so much powder and so muoh shot, what sue of 
bore is likely to produce the highest record ? 

Definite information on this point is difficult to obtain. The Field 
Gun Trial of 12, 16, and 20 Bores, in 1879, showed that guns of small 
gauge were capable of showing excellent results ; and many owners 
of small- bores are greatly pleased with the little weapons they are in 
the habit of using ; yet the gist of the matter, when the subject is 
discussed, has generally resolved itself into the fact that certain gun- 
makers have a special faculty for turning out good small-bores ; but 
as regards the influence of the bore itself, independent of the special 
skill of the maker of the gun, information is practically nil. 

In the spring of 1892 we arranged to carry out a few experiments 
for the purpose of ascertaining how guns of 12, 16, and 20-bores, of 
about equal weight, would behave when tested with equal charges of 
powder and shot. We did not then try them for pattern, as that is 
so much dependent on skill in the boring ; but wo tested them for 
muscle velocity, recoil, and strain in the barrel. A light gun of 5£1d. 
weight, with 28in. barrels, was chosen to do battle for the 12 gauge : 
and before putting it into competition with guns of smaller bore, we 
tried it against a fib. 12-bore with 80in. barrels, to see whether they 
differed muoh in their performances. Of course, as the 71b. gun was 
one-third heavier than that of 5£lb. weight, it was to be expected 
that the energy of recoil of the light gun would be about one-third 
more than that of the heavy gun. The cartridges contained the 
customary 12-bore charge of 8drs. of black powder, or 42grs. of nitro, 
with ljoz. of No. 6 shot, and " Field " loading. In addition to the 
ordinary No. 4 (G. k H. T.S.) we tried No. 4 diamond grain, but 
unfortunately overlooked the last-named powder in the light gun 
until after we had returned the latter to its owner. The results 
(placed in order of velocity of the respective rounds) were as follows : 



8nas. or Powder ahd ljos. or No. 6 Shot. 
No. 4 Black (C. * H. T.S.) 

«m»~.{2*-*- 25 35 S5 S? 

1188 1240 
45'3 45'3 



Light 12-bore... fl 61 ^" 1171 1174 



Averages. 

1237= 1218 ft.sec. 
33'o a= 329 ft.lb. 
1248= 1204 ft.sec. 
45'3 = 45'* ft Jo. 



No. 4 Diamond (hui*. Average* 

tt~_iov™ (-Velocity... 1205 1214 1221 12*6 1240 - 1221 ftsec. 
^eavyus-Dore...^,^ 33 . 8 Uo 34 % o 33'9 340 = 339 ft.ib. 

SCHULTZE. 

w~~ift.i*™* i Velocity... 1192 1190 1205 1221 1221 = 1206 Msec. 
Heavyi*i>ore...| /eec<n . i gy4 a y 8 a5 . $ ay8 ^ _ a$ . 7 ftlb 

TUWWWwa (-Velocity... 1162 1206 1205 1206 1218 » 1200 ftsec 
Light 12-bore... I Recoil * tt 33 . 3 34 . 7 3y3 j. 9 ^ m 35 . 3 /Ubt 

Cm comparing these records it will be seen that there was not much 
difference between the average velocities (for 5 yards range) with the 
respective powders and weapons; but the heavy gun shot more 
regularly than the light one. The difference between the highest and 
lowest rounds fired from the 5£lb. gun was always wider than in the 
case of the 71b. gun ; e.g. , with No. 4 T.S. the difference was 52 with 
the heavy, and 72 with the light gun ; with Schultze it was 29 with 
the heavy and 66 with the light. Diamond No. 4 save a little higher 
velocity, with more regularity, than the ordinary No. 4 ; and, though 
there was a slight increase of recoil, the rounds were remarkably 
even. 

In the next trial, of three sizes of bo r e, the charge of powder and 
shot was uniform throughout ; but certain differences had to be made 
in the wads, in order to accommodate the charge to the cartridge cas?. 
With the light 12-bore we used two methods of loading— the first wan 
the usual * Field " loading, except that two §in. felts were used 
instead of one, in order to fill out the case ; and in the second a 
12-gauge card was substituted for the llf " Field " wad, and there 
was consequently a little more turnover. In the 16-bore there was a 
card over the powder, and only one fin. wad ; and in the 20-bore it 
was requisite to reduce the felt to A*n.. in order to get the charge 
into the case. The 16-bore gun weighed 61b. foot., and had 28in. 
barrels; the 20-bore also weighed 61b. 6£oa., and had 29in. barrels. 
As the extra 24os. in the weight of these guns would place the light 
12-bore at a little disadvantage in the records of recoil, we have 
proportionately altered them, so as to represent the three gone as if 
of equal weight, viz. , 6«lb. each . The results obtained with the three 
varieties of powder were as follows : 

2|dss. or Fownxa ahd los. or No. 6 Shot. 
No. 4 Black (C. & H. T.S.) 

Li At 12-bore f Velocity... 1157 1174 1177 1177 1186 = 1174 ftsec 

("Field" wad) \Recoil 34'o 35'* 34'9 34'9 34'9 = W9 /'•»• 

Li*htl2-boie ( Velocity... 1136 1157 1183 1224 1237 = 1187 ftseo. 

(card wad)... I /totfti 34'o 34'o 34'* 34'7 3**6 — 34'* ft.lb. 

16-bore f Velocity... 1205 1206 1211 1214 1237 = 1215 ft.sec 
IffMOtf 3J'0 32'0 3Z'7 3*'* 3»'o =s 3s-a ft.lb. 

STLhoTft f Velocity... 1224 1240 1254 1271 1281 = 1254 ftsec 
{Recoil 3*'3 3*'3 3*'o 32-3 3*V = 3*'4 ft.lb. 

NO. 4 DlAMOHD OrAIV. 

Light 12-bore .ifl 61 ^" "P 5 12M 12W m » 2» " 1217ftsac 
^ * " bOOI9mm I Recoil 36-0 35'3 3S'3 35'7 3P0 = 35*7 ft.lb. 

ift-i™. f Velocity... 1214 1222 1224 1234 1234 = 1226 ftseo. 

X °' DOTB IRecoil 33'6 33* 33'3 34'4 34'4 = 33'9 /«-'*• 

«LWfl i Velocity... 1263 1267 1288 1291 1300 = 1282 fLsse- 

"^ \Recoil 3S'7 3**7 3*5 3*'7 3*7 » &'4 ft.lb. 

BCHULTZX. 

Light 12-bore < Velocity... 1082 1094 1107 1117 1122 = 1105 ftsec 

("Field" wad) \ Recoil 2S'2 *5'3 a6'o 96-3 26*9 « 25-9 ft.lb. 

Light 12-bore (Velocity... 1070 1072 1090 1133 1136 « 1100 ftsec 

(card wad)... \Recoil 23'6 24*4 *4'o 24*0 »4'7 — 24'* ftJb. 

16 bom f Velocity... 1246 1251 1254 1254 1261 = 1253 ft.sec 

10 ' DOre I Recall 28-7 26-7 mS'o 28-0 28-7 = 2g'o ft.lb. 

ttMrai f Velocity... 1195 1218 1227 1271 1288 = 1240 ftsec 

* M> ° re \Recoil 267 88'o 28-3 28*1 27*3 = *T9 ft.U>. 

In all instances the light 12-bore was beaten by the guns of smaller 
gauge ; and in most instances the 20-bore showed higher velocity than 
the 16-bore. Another curious fact is, that the 12-bore, although 
giving less velocity than the smaller gauges, exhibited a greater 
amount of recoil (even after making allowance for weight of gun as 
already mentioned). Occasionally (as with diamond grain powder 
in the 20-bore gun) the recoil was highest with the smallest bore ; 
but that arose from the great increase of velocity imparted to the 
shot. Had the recoil of the 20-bore, with 1282 f .s. velocity, been in 
proportion to that of the 12-bore, with 1217 f.s., the record of the 
former would have been 40*1 ft.lb., instead of 86*4 ft.lb., as given 
above. It seems not improbable that a portion of this difference may 
be due to the fact that the column of air that has to be expelled from 
the 20-bore is smaller in area than that in the 12-bore, and con- 
sequently less in weight j also, when the outrush of gas occurs, . 
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the pressure on the base of gun is greater, as the area of the 12-bore 
is 40 per cent, greater than that of the 20- bore. 

With the nitro the effect was more marked than with black powder, 
as the weight of ahot was insufficient to bring out the force of the 
powder in the 12-bore. Judging merely by the proportion of powder 
and shot, the velocity of the loz. charge ought to have been nearly 
the same as the velocity of the l|oz. charge previously fired from the 
same gun (the light 12-bore) ; but the actual record was about 100 f .s. 
less. And, with regard to the recoil, judging by the difference in 
velocity, the record ought to have been about 82 ft.lb. instead of only 
28ft.lb. 

As to the difference in the wads used in the light 12-bore, it will 
be seen that the card wad, with increased turnover, gave a slight 
increase in average velocity: but there was a great difference in 
the regularity of shooting. With the " Field " wad the velocities 
varied from 1157 to 117*— a difference of 29; with the card and 
greater turnover the variation was from 1186 to 1287— a difference of 
101. Similar differences, but not to so wide an extent, occurred with 
the nitro powder. It will also be observed that the snooting of the 
20-bore was always less regular than that of the 16-bore. 

An explanation of the cause of the increased velocity imparted to 
the shot by the small-bores may be found in the greater amount of 
force exhibited by powder when the diameter of the bore is reduced. 
In the next table we lay bafore our readers the results of some 
crusher-gauge experiments in the three calibres mentioned above; 
and in order to show the amount of strain to which the guns are sub- 
mitted when tested in the proof -house, and to enable comparison to 
be made with that which they may undergo when ordinary service 
charges of sporting powders are afterwards employed in the same 
barrels, we give some records recently made. The records were 
taken at three plugs— the first lin. from breech, the second at 2&in., 
and the third at 6in. Three rounds were fired of each charge, and 
each round gave three records— one at each plug. The following are 
the results, in tons per square inch : 



12-Bobk, 

Pboof Powder, 6£drs., 
and lfoz. of shot. 

Plug. Tons. Aver. 
1st ..,4-44 V52 4-58=4-51 
2nd... 4-12 4*41 444= 438 
3rd. ..3-24 343 3-54=3-40 

No. 4 T.S., Sdrs., and 

lgoz. shot. 

1st ...2-50 2-55 274= 2-60 

2nd... 2-18 2-29 212=2*20 

3rd. ..1-50 1*50 1*58=1*88 

No. 4 Diamohd, Sdrs., 

and lgoz. shot. 

1st ...3-90 3-97 4-12=3-66 

2nd. 3*08 2-06 308=3-04 

3rd...0-87 0*87 1-12=0-05 

SCHULTZX, 42gTB., SUd 

Iftoz. shot. 
1st ...2-50 2-74 2-96=2«73 
2nd... 2-29 2-45 2*74=2-49 
3rd.. .1-12 112 1-12=112 

E.C.,42gTB.,andl80z. 
1st ...2*34 2*34 2-45=2-38 
2nd... 1*94 200 1*22=2-02 
3rd ...112 1-22 1-41=1-25 

8.S., 42grs. t and ljoz. 
1st ...2-40 2*45 2*55=2-47 
2nd... 1-80 1-87 218=1*95 
3rd. ..1 32 1-32 1-32=1'32 



16-Bouc, 

Pnoor Pownzn, 5}drs., 
and ljoz. of shot. 

Plug. Tons. Aver. 
1st ...4-50 4-74 4*92=4-72 
2nd.. .4-41 4-44 471=4-55 
3rd...3-67 3-84 3-87=3-79 
No. 4 T.S., 23dr»., with 

loz. shot. 
1st ...8*84 3-97 4-09=8-97 
2nd... 234 2'60 2-83=2-59 
3rd. ..1*24 1-32 1-41=1-32 

Not 



Schultzi, 38grs., and 

loz. shot. 

1st ...8-28 3-87 3-90=3-68 

2nd.. .3-16 3*61 3-67=8-48 

3rd... 0-87 1*12 1*58=1-19 

E.G., 38gr*., and loz. 
1st ...3*74 3-97 4*30=4-00 
2nd.. 8*28 839 3-43=337 
3rd.. .1-32 1-32 132=1-32 

S.S., 38grs., and loz. 
1st .8-32 3*46 3-54=3*44 
2nd.. .3*04 3*36 3*46=3-29 
3rd. 1-41 1-58 1-80=1*60 



20-Bobk. 

Pnoor Powder, Sdrs., 
and ljoz. of shot. 

Ping. Tons. Aver. 
1st ...5*70 5-78 5-81=5*76 
2nd. .5-54 5-57 5*52=5-54 
3rd...4'15 4*24 4-80=4 23 

No.4T.S.,2*drs.,and 

goz. shot. 
1st ...3*54 3*64 3*77=3-65 
2nd... 2-45 2*79 3*12=2-79 
3rd... 1-12 1-32 1*41=1 28 

Not taken. 



Schultzs, 34grs., and 

goz. shot. 

1st ...8-46 3-61 3*93=3-67 

2nd... 3*20 343 3-90=3*51 

3rd. ..1-22 1*32 1-58=1*87 

E.C., SJgrs., and goz. 
1st ...3-64 4-24 4-30=4*06 
2nd... 3*04 3*84 4*03=3*64 
3rd. ..1-12 1-50 1-66=1*43 

S.S., 34grs., and goz. 
1st ...4-85 5-07 5-18=5-03 
2nd... 2*45 4*24 4*58=376 
3rd... 132 1*50 1*94=1-59 



In the above experiments we have not limited the charge to the 
one uniform standard of 2£drs. and loz., but thought it would be more 
useful to ascertain the strain with charges that are generally used in 
the respective bores. 

It will be se^n that, although the charge is decreased in the 16-bore, 
as compared with the 12-bore, there is a considerable iuorease in the 
strain ; and, although there is a further decrease in the charge with 
the 20-bore, the strain is again increased with some powders, although 
not invariably eo. 

With the 20-bore charge used in the first-mentioned experiments, 
the strain wonld doubtless be considerably higher than here stated, 
because there was los. more shot. In some 20-bore guns, as muoh as 
3drs. of powder and loz. shot are used • and we know of one instance 
where such a gun, loaded with nitro powder, burst with very disastrous 
results. Looking at the above records, such a circumstance does not 
eeem very surprising j for so heavy a charge in the narrow tore would 



greatly intensify the strain, which, not improbably, might considerably 
exceed that of the proof -charge. 

It appears obvious, therefore, that those who wish to take advan- 
tage oi the increased velocity resulting from the use of a smaller bore, 
should increase rather than diminish the weight of their guns, by 
patting in more metal at the breech. r.—-T. 



EXPEBIMENTS WITH HABD AND SOFT SHOT* 

(Field, Feb. 6, 1892 j Vol. 79, p. 164.) 

Practical demonstration is far preferable t) ingenious speculation, 
whenever it oan be applied to the settlement of questions in dispute ; 
and, as differences of opinion often arise with reference to the relative 
amount of danger i exulting from the use of hard and soft shot, we 
resolved to cairy out some experiments for the purpose of ascer- 
taining more clearly what the facts of the case really are. 

Looking at the subject from a merely theoretical point of view, our 

Eredileotions would be in favonr of soft shot. The unhardened metal 
as greater specific gravity than chilled shot, and therefore would be 
less retarded by the atmospheie- consequently, other things being 
equal,, it should stake the game with a larger amount of force. More- 
over, its softness gives greater opportunity for the full expenditure of 
its force upon the body struck, so that it would be lesi likely to drill 
a hole through, and pass away with a portion of its power unexhausted ; 
and the greater shock thus given to the animal hit would add to the 
chance of its being bi ought to bag. 

Another side of the question, however, is this— that if the soft 
metal is more likely to be altered in form on striking the game, it 
wonld also be more easily knocked out of shape before arriving at its 
destination, and therefore be les* likely to travel straight. The com- 
bustion of the powder produces an enormous pressure on the ehot, 
and many of the pellets get more or less crashed before they leave the 
barrel of th.9 gun Labile others may be deflected by striking against 
objects en route. ( The distorted pellets may either describe moderate 
curves, like the biassed balls on a bowlin-r green, or take much more 
erratic courses, according to the irregularity of the shapes into which 
they may be squeezed. Such pellets are not at all likely to strike the 
object fired at, but may not improbably hit something e!se that is far 
wide of the mark. 

From what one hears and reads nowadays, it might be inferred 
that modern risks in shooting are much worse than were those of 
former times ; and. with the greater number of guns, and the vastly 
increased facilities tor loading and firing them rapidly, there neces- 
sarily must be an increase in the number of dangerous pellets flying at 
large. Per contra, there is less risk to the handler of the gon than 
there was in the old muzzle-loading days; but whether personal 
immunity in this respect renders people less considerate of danger to 
others than their forefathers were, is a matter upon which opinions 
may possibly differ. Certain it is that there was no scarcity of 
dangerous men in former days, any more than there is now— men 
devoid of self-control, who, whenever they catch sight of a bird or 
rabbit, b.V.e away without taking any consideration of where the shot 
may go. Then, as now, too. there were jealous shooters, who like 
nothing to escape them, ana who do not affect even to plead the 
excitement of the moment as an excuse for bring danger upon others. 
As showing that this genus is by no means a new one, we give a 
quotation from an article on " Accidents with the Gun," published 
in the Field nearly forty years ago. After speaking in scathing terms 
of the man who " constantly places the existence of others in jeopardy 
through a want of that command over himself which every person 
ought to have acquired before he takes a gun in hand," the article in 
the Field of Jan. 80, 1868, proceeds : . 

Those who pretend to labour under no excitement, and who coolly, 
deliberately, and wilfully shoot at game within a few inches of their fellow 
creatures, relying on their superior skill, deserve still severer reprobation 
than the semi-sane man who cannot control himself. We should not 
venture to express ourselves thus forcibly, if accidents of a serious nature, 
in addition to loss of life, which arose from this particular cause, had not 
come within our own immediate knowledge, during' a long and extensive 
experience. If any sportsman wishes to ascertain practically the risk 
which is incurred by shooting near others, even with the best of guns, let 
him observe the effect of some half-dozen shots fired on the smooth surface 
of a piece of water on a fine calm day ; and, if he makes good use of his 
eyesight, he will discover, every now and then, however closely and 
accurately the gun may carry, one or two outside pellets striking very wide 
of the main charge ; and these stray pellets are the means by which keepers 
are sometimes deprived of their eyesight, when reckless and inconsiderate 
sportsmen cannot refrain from taking a hazardous shot. The width at 
which a few pellets will occasionally diverge from the main charge, and the 
very great distance at which the strongest ehot in the charge will do 
execution, being well-known and admitted facts, ought to have gnat 
influence with all spoitsmen in preventing them from shooting in the 
direction of their fellow creatures, when the slightest doubt exists in their 
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minds. Many yean ago a gentleman was killed from an immense distance 
by one single shot hitting him in the eje. He survived the accident about 
three minutes. 

Besides this fatality, we came across several other accident*, of a 
more or less serious character, recorded in old numbers of the Field, 
from the year 1853 onwards ; and we here briefly summarise them, in 
order to show their nature : 

Some gentlemen were out grouse shooting in Yorkshire, and one of the 
pat ty was struck in the face by several stray pellets, one of which lodged in 
the pupil of his left eye. 

At a rabbit-shooting party a man was struck by a pellet which, it was 
feared, bad also destroyed the sight of one eye. 

At another rabbit shooting party one of the men was struck in the eye 
by a pellet which was supposed to nave glanced off some ravel. Haying 
lost the sight of that eye, he brought an action against the fixer of the 
Hhot : but the judge who tried the case decided that it was accidental, and 
added that, " as danger always accompanied such sports, people thould go 
out prepared." 

A farm labourer at work was struck in the eye by a pel'et from the gun 
of a sportsman who came rabbit shooting in the same field ; the injured 
man brought an action, and recovered £50 danrages. 

The Emperor Napoleon III. was struck in the nape of the neck by pellets 
said to have oome from the gun of the Duke of Magenta, but the injuries 
were not serious. 

A gamekeeper died from the effects of beta? struck in the face by several 
pellets from his master's gun. It was said that the charge must have 
K lanced off something hard, as the man was standing 25 yards to the right 
of the gun. 

A military officer of high rank was struck in the eye by a pel'et from the 
gun of a clergyman ; and it was feared that the sight was destroyed. 

A young man was hit in the face by three pellets from the gun of a friend. 
One of them entered the brain, and proved fatal almost immediately. 

The last case that we shall quote was given with much fuller detail 
than any of the others, and was accompanied by an illustration, which 
we reproduce. The writer said : 

My friends were rabbit shooting. The ground was rough, covered with 
brushwood, stones, and creeping plants. They were posted on a bank, and 
formed an arc of a circla, the extremities of which were 40 yards apart, 
facing high ground, from which the rabbits were driven by ferrets. The 
position of the party will be better understood by the following sketch of 
the ground •. 

A rabbit bolted opposite to A., who fired (in the direction shown by the 
arrow), breaking the rabbit's hind leg; the shot (No. 8) glanced from a 
atone and wounded more or less the rest of the party B., C, D., E., F., 
while lookers-on sta* ding between them were untouched. B. was struck 
by three pellets, whioh must have glanced at right angles ; one of tLe shot 




entered the skin over the nose and neatly penetrated the eye, another 
entered the hand, and the third his leg. C. received a smarting shot in the 
hand. D. was hit on the forehead by a fragment of the stone (which was 
broken to atoms). A shot entered above the eyebrow of E., and travelled 
an inch below the skin. F., who was most seriously hurt, although most 
distant, was struck by two pellets, one penetrating the groin. 

It may be inferred either that the stone struck by the charge must 
have had a very irregular surface, with angles in various directions, to 
scatter the shot far a d wide in this fashion : or else that the pellets 
were so greatly distorted by contact with the stone, that they flew 
about in a most erratic manner. And (if the drawing of the sketch 
be correct) the rabbit must have been pretty close to the gun, seeing 
that the arc of the circle from A. to F. was only 40 yards, and the 
distance from A. to the rabbit is less than a dozen yards. 

All the above-mentioned accidents occurred years before chilled 
shot came into use ; and we desired now to ascertain whether the 
modern shot gave different results— if so, whether the change was for 
the worse or the better. Shooting over water, however, as recom- 
mended in the first extract, is but an uncertain kind of evidence. It 
may suffice to con vi roe the person who tries the experiment, but 
affords little definite information that he can impart to others. And 
as we wi-hed to obtain explicit particulars that we could lay before 
our readers, we had to adopt a different course. 

In order to secure means for making exact mca'urements, we had 
recourse to an unusually large target. At this targpt a great many 
rounds were fired from a distance of 28 yards, and the measurement 



of the spread of the pellets was taken after every round. Both hard 
and soft thot were tr.ed, from three guns — one a ohoke bore, another 
with the ordinary " cylinder " boring, and the third a cylinder which 
had a rather abrupt cone at the end of the cartridge ct amber. For- 
merly such guns as are laet mentioned were much more numerous 
thai they are at present ; buh many are still in use, and some (gene- 
rally low-priced guns) are even now thus made. We had found, in 
previous experiments, that these abrupt cones damaged the shot con- 
sideiably, and we now proceeded to ascertain to what extent they 
increased the straggling of the pellets. We may aid that the cone in 
the gun here used was not so abrupt as in many others we have seen ; 
so the probability is that there are some runs in use which will 
scatter pellets abroad mo-e wildly even than this one. 

Besides the two kinds of shot, we used two kinds of powder — No. 2 
b'ack and Sohultee. Between No. 4 and Schultse the difference 
would be too small to be of much importance, though No. 4 would 
probably give rather the wider spread. With No. 2, however, the 
greater rapidity in combustion of the powder would be more likely to 
crush the pellets out of shape, and we accordingly gave that a sepa- 
rate trial. Six rounds of each kind of powder and shot were fired, 
from each of the thre9 guns ; and, for facility of comparison, we 
have printed the rounds, not in the order of firing, but have arranged 
them progressively, according to the respective measurements. 

NITRO POWDER. 

SOFT SHOT. 
Ckor-bobs Gun : 

5 pellets outside Mft. circle. 

1 t» » 4ft. »» 

• tt 9$ 4ft. tt 

i n " OH' ■• 

2 >t „ 8ft. „ 
Ctlthdbr Guh : 

9 pellets outside 4ft. circle. 

3 „ „ 44ft. „ 

3 „ „ 5ft. „ 
l „ ,, oft. ,, 

A string of pellets left the main 

body; some outside 9ft. circle. 
Ditto ; some outside lift, circle. 

Ctlihdxr with abrupt coke : 

4 pellets outside 6ft. circle. 
8 „ „ 6ft. ,, 



HARD SHOT. 

CHOKS-BOHK GUH: 

2 pellets outside S|ft. circle. 

4 „ ,, ^P"* *' 

7 „ ,, Sift. , f 

Cylihder Guh : 

2 pellets outside 5ft. circle. 



5ft. 
5ft. 
5ft. 
5ft. 
5Jft. 



Ctlihdhr with abrupt coirs : 
3 pellets outside 6ft. circle. 
3 ., „ 6ft. „ 

7 „ ,. 6ft. „ 11 „ „ 6ft. 

1 » „ 7ft. „ 12 „ „ 7ft. 

5 „ „ 7ft. „ 11 „ I, 8ft. 

A string of pellets left the main 8 „ „ 10ft. 

body ; some outside 12ft. circle. 

From the above measurements (taken at 28 yards from the gun) it 

will be seen that, with the chokebore, the outside pellets of soft shot 

had more than 2ft. wider spread than those of nard shot ; and, of 

course, with longer distances, the divergence would naturally become 

greater. 

With the cylinder gun, the widest spread with hard shot was 5$ft. 
But soft shot gave d )uble the divergence of hard shot. 

The gun which had an abrupt cone generally gave a wider scatter- 
ing than either of the other two guns, whichever kind of shot was 
used ; but its maximum divergence was shown with hard shot, a 
string of which extended beyond a 12ft. circle. 

With No. 2 black powder there was a general increase in the 
spread, as will be seen by reference to the following tables : 

BLACK POWDER. 



HARD SHOT. 
Choxr-borb Guh : 

'2 pellets outside 4ft. circle. 



:: :: 


at •• 
1ft " 


I :: :: 


aft. „ 


Ctlihdhr Guh : 

1 pellet outside 6ft. circle. 

1 " " 7ft " 
l „ „ BTt. „ 
I „ „ Wt. „ 
a »• t» ere. „ 


Ctlihdhr with abrupt cows : 
4 pellets outside 8ft. circle. 

11 „ „ 8ft. „ 

12 „ „ 8ft. „ 

s „ „ m. „ 

1 „ „ 15ft. „ 



SOFT SHOT. 
Chokb-bore Guh : 

1 pellet outside 5ft circle. 
1 „ „ 5ft. „ 

i M " Sr " 

3 „ „ 12ft. „ 

A string of pellets left the main 
body ; 10 were outside 10ft. circle ; 
9 outside 14ft. ; and 1 outside 16ft. 

Ctlihdhr Guh : 

1 pellet outside 6ft. circle. 
1 .. » 7ft. „ 

1 „ „ 10ft. „ 

Clusterof9„ 10ft. „ 
1 pellet „ 12ft .. 
a „ „ 12ft. „ 

Ctlihdhr with abrupt cohr : 
9 pellets outside 9ft. circle. 



7 
12 
13 

7 
11 



10ft. 

loft. .; 

10ft. „ 

J8P" •• 

12ft. „ 
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With No. 2 black powder there was always more scatter than with 
the nitrocompound ; and the chokebore showed a marked increase 
when soft shot was used. With the cylinder gun the soft shot also 
gave a wider spread, though the proportion of increase was less than 
with the choke. The worst scatterer, as a general rule, was again the 
gun with abrupt cone ; and its maximum divergence again occurred 
with a bard pellet. 

It is not easy, however, to comprehend at a glance the relative 
importance of the above statistics, and we accordingly give a sum- 
mary, seating only the totals ; and it should be borne in mind that, as 
these experiments were carried out at a distance of 28 yards, the 
divergency of the pellets at 40 yards would be nearly one-half greater ; 
so that what represents a 16ft. circle in the following diagram (Fig. 1) 
would represent a circle of 25ft. at 40 yards, and about 80ft. at 60 
yard*. 

First, we give the results of the two kinds of powder, and two 
kinds of shot, when fired from a choke-bore gun : 

Chokb-bokb Guh. Schxtltzs Powdxb. No. 2 Black. 

Straggling pellets : Hard shot. Soft shot. Hard shot. Soft shot. 



Between 4ft. and 6ft. circles . 

„ 6 „ 8ft. 

„ 8 „ 10ft. 

„ 10 „ 141 

„ 14 „ left. 
Outside 16ft. circle 



unknown 
3 

13 (8) 



The word " unknown " indicates that where (as with soft shot and 
black powder) the straggling pellets were numerous, they were not 
counted between the 4ft. and 6ft. circles. The letter (S), plaoed after 
the number 13, indicates that, from one of the six cartridges fired, 
there was a " string " of pellets thrown off from Ihe main bjdy of the 
charge, ss shown in the accompanying illustration. 




C '* c l£ •• rut o.**^ 

Fig. 1.— Quick-Btjrning Powder and Sopt Shot. 

Here it will be observed that, out of the entire charge of l&oz. of 
No. 6 shot, 200 pellets were placed in the 30in. circle ; and, in the 
space between that and the 10ft. circle, a dozen pellet* were sca'tered 
about. Beyond the 10ft. circle, however, on the left, there was a 
" string" of pellets, which appear as though they had been thrown 
off in a compact body, and kept together by a partial " balling " o 9 
the oharge — a circumstance not unlikely to occur with soft shot, when 
acted on by such a quick-burning explosive as No. 2 black powder. 
With No. 4 black the results would probably be much the same as with 
8chultse ; but we only tried the two powders mentioned in the table. 

The fact that pellets are more or less crashed out of shape at the 
cone of the chamber — especially if the cone be short and abrupt— is, 
we think, made obvious by what occurred with two cylinder guns 
which were also used in these experiments. # If the deformation of 
the pellets occurred at the choke, the proportion should be about the 
fame with both powders; and there should be less deformation with 
cylinder guns. But the experiments did not support this supposition, 
as will be seen by reference to the records made by the cylinders— in 



one of which the cone was long and gradual, whereas in the other it 

was shorter and more abrupt. 
Lovj-coxbd Cylinder. Schultxe Powder. No. 2 Black. 

Straggling pellets : Hard shot. Soft shot. Hard shot. Soft shot. 

Between 4ft. and 6ft. circles... 15 ... 16 unknown ... unknown 

„ 6 „ 8ft ... 1 6 ... 2 

„ 8 „ 10ft. „ ... ... (SS) ... 10(C) 

„ 10 „ 12ft. „ ... ... „ ... 6 

The (SS) indicate that there were two strings of pellets in different 
rounds with soft shot ; one of these extended beyond the 9ft. circle, 
and the other beyond the lift, circle ; but we hare no record of the 
exact number of pellets. The (C) indicates that, in one round, there 
was a compact cluster of nine pellets just by the 10ft. circle ; whereas 
only one pellet was placed in the same cirole by the other rive 
cartridges. 

With the abrupt cone, the effects were much more marked than 
nith the gradual cone, as will be seen by the next table : 
Short-coned Cylinder. Schultze Powder. No. 2 Black. 

Straggling i ellets: Hard shot. Soft shot. Hard shot. Soft shot. 

Between 6ft. and 8ft. circles... 19 35 unknown... unknown 

8 „ 10ft. „ ...(8) 14 80 ...unknown 

„ 10 „ 12ft. , , 7 ... 30 

„ 12 „ 15ft. „ ... 1 ... 11 

From this abrupt-coned cylinder there was a " string" of pell^ta, 
even with the chilled shot, when propelled by Schultze powder. 
This, we conclude, must have been a consequence of the abrupt cone 
checking the free movement of the shot, and thereby causing the 
nitro powder to develop a much greater amount of strain than would 
be produced under ordinary c mditions. 

DEFLKCTION8 FROM STONE AND IBON. 

To ascertain the extent of the glance or deflection from stone, we 
fixed up edgewise a smooth York paving slab, which is much harder 
than sandstone, though not so hard as granite or flint. This was 
plaoed about 4 yards from the large target, and was fired at from a 
distance of about 25 yards, at diffe: ent angles ; and after eich shot a 
measurement was taken of the deflection from the mark of the shot 
on the face of the stone to the splash of the pellets upon the target. 
The smiller the angle, the less departure there would usually be front 




m 

Fig. 2.— Deflection from Stone at Angle of 40°. 

a straight line, and the less loss of force in the pellets. Gen 'rally 
speaking, there appeared to be but little difference in the extent of 
the deflection of soft and hird shot. The difference was most marked 
when shooting at an iron target, with its surface at right angles to 
the line of fire. Then the fragments of soft shot rebounded about 
5 yards; and the hard shot, being more elastic, came bick about 
7 yards— the gun being at 40 yards from the target. 

In carrying out the angular experiments with the stone slab, we 
used a choke-bored gun with No. 4 black powder, and the gun was 
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tire I at about 26 yards distance from the stone. The accompanying 
diagram (Fig. 2) shows the deflection from the angle of 40°. 

The next diagram (Fig. 8) shows an increase in the angle. Here 
the shot was deflected at about right angles from its previous court e. 




DEFLECTION OF SHOT 



S\ 



Fig. 3.— Deflection at Right Angles. 

In the fourth illustration, with a further increase in angle, the shot 
was deflected a little nearer towards the gun. 




£i 



Fig. 4.— Deflection at Increased Angle. 



With regard to the glancing of shot from wooden objects, as trees, 
wooden fences, Ac, it was found that there was no appreciable 
difference between the hard and tbe toft shot. Neither kind glanced 
when the surface was rough or corrugated, as in the bark of a tree ; 
but where the surface was smooth, and the pellets struck the grain 
lengthwise, they would be deflected to a much greater extent than 
from either hard stone or iron. When a charge was fired at a block 
of hird wood, the angle of incidence being only about 80°, the angle 
of deflection was about 90°. The reason of this appears to be that, if 
the surface is not too hard (and if the pellets strike vn line with the 
grain), a groove is scooped out of the substince struck, as shown in 
the next illustration (Fig. 5). This groove turns the shot into the 
new direction with comparatively little loss of velocity. A somewhat 
similar result also occurs when moderately soft stone is struck. 




Fig. 6,— Deflection from Hard Wood. 

On gumming up the general results of these experimental we cannot 
but come to the conclusion, from the trials carried out with different 
gun?, different powders, and different objects fired at, that the risk of 
injury from stray pellets is greater with soft shot than with hard, as 
the soft is more liable to get Knocked out of shape, ani thus to scatter 
about more wildly. We can thoroughly sympathise with those gentle- 
men who, with the laudable desire of limiting as much as possible the 
cause of accidents to life and limb, have prohibited the use of chilled 
shot on their estates ; but the facts obtained appear to indicate that this 
well -meant restriction tends to perpe tuate the evil rather than to check 
it. The moral, however, that especially needs to be drawn is the 
imperative necessity of the utmost care in the handling of fire-arms, 
whatever may be the variety of shot with which they are charged. 

Anyone who has carried out many experiments at tbe turget will be 
well aware that the best shooting guns, with carefully loaded 
cartridges, will occasionally scatter a oharge of shot in a most 
unaccountable way. Round after round may be fired, and great 
regularity obtained with regard both to pattern and penetration ; yet 
once now and then there will be a sudden falling off, and not one- 
third of the usual number of pellets may strike the target. Many 
instances of this may be found in the records of gun trials that have 
been published in our columns. And if such occurrences happen 
occasionally when every care is taken to obtain the moat regular 
results, it is to be supposed that they will probably occur more 
frequently when there has been less care in the loading. Where, 
then j can such pellets go ? Apparently they are scattered abroad in 
all directions ; and a target of 20ft. in diameter might not be large 
enough to stop the whole of the pellets at 40 yards. In some cases, 
too, there may be an excellent pattern in the 30in. circle, yet one or 
more clusters of pellets will leave the main body, and, flying off at an 
angle, will miss the target by many feet. 

[It seems not improbable that the different behaviour of successive 
cartridges in the same gun may arise from irregularity in the strength 
of the caps. A stronger cap than usual may produce a more sudden 
ignition of the powder charge, with a corresponding increase of crush 
of pellets in the cone, and the consequent scattering about of a larger 
number of mis-shapen shot.] 

A consideration of these liabilities should induce men to pay more 
heed than they generally do to the risks they may inflict upon others. 
There are many shooters, nowadays, who fire cartridges by the 
thousand in the courre of a single seat on. Let them consider that in 
every hundred cirtridges there are about thirty thousand pellets, any 
one of which, if it tikes a disastrous course, may possioly destroy 
another man's eyesight, if not his life. P.— T. 
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GLANCING SHOT-SOFT AND HARD. 

{Field, Feb. 6, 1892; Vol. 79, p. 168.) 

Sib, — I am inclined to think that some of the gentlemen writing 
on this subject have done scant justice to hard shot, probably from 
want of sufficient opportunities of arriving at a correct judgment. 
I am decidedly of opinion that the risks from glancing or rebounding 
shots are less with hard phot than with soft. Such an incident seldom 
occurs in covert where the trees are those having rough and corru- 
gated barks ; those most offending are beech and ash, and, in a less 
degree, sycamore and birch. Now, if a beech tree is struck with soft 
shot they flatten out on one side, leaving the other convex. These 
pellets take the most escentrio courses, as whenever the flat surface 
gets opposed to the air they alter their direction, and may start from 
the tree due west and end by going dr-e east. They have rough edges, 
and make nasty wounds when striking hard enough to break the 
akin ; but, unless the tree struck is at only a moderate distance, they 
do not retain their spherical form sufficiently to enter the bark, and 
consequently in most cases glance off in some direction or other ; 
whereas, when hard shot is used, if the opposing bark be at anything 
near right angles to the line of snot, they will enter and remain there, 
and this at considerably greater distance from the gun than soft. 
Moreover, if they strike the tree at an angle they will still cut 
partially into the bark, and then will continue their course forward at 
something like a corresponding angle to that at which they struck, 
making due allowance for the angle and curve of the bark to their 
original line ; and in most cases will be found to fly onward rather 
than return. 

We are all fond of going rabbit shooting in very hard frosts, when 
the crust of the ground is bitten up as hard as a stone. Here there 
is great risk from shot of all kinds glancing, and the direction may be 
anywhere ; in fact, no shots are really safe unless made in furzes, or 
the grass is strong and pretty long. But the most dangerous shooting 
of all is that of shooting on or near the ground where, like much of 
our down country, the fields are thickly strewn with flints lying on the 
our face. Here you have flats, rounds, and angles of every conceivable 
form, and it is utterly impossible to know in what direction the pellets 
may glance — sometimes so directly back as to strike the shooter: 
while men and dogs are liable to be struck in the most unexpected 
situations. My own pract ; ce in such fields has been, on seeing a man 
about to take a shot, to wheel quickly round and present my back to 
the game, not turning or looking round until I heard the bang, or was 
satisfied the quarry had got too far off to be shot at ; in point of fact, 
I have, as boys would jmt it, always " funked " these fields more 
than any other situation m shooting. 

Jn trying guns at the plate, it has been my habit to go to the right 
or left of the target — at a sufficient distance to ensure not being struck 
by an outside pellet— in order to listen to the shot coming up to the 
plate. Now, a good many of the men , either for supposed strength or 
ornament, put a moulding round the outer edge ; from this shot con- 
tinually glance, and, if not standing level with the face of the target, 
you are liable to be struck ; and if a few yards nearer to the shooter, 
it will pretty nearly certain to be so when soft shot is used. They 
flatten out on the plate, if the (run is good, to the thickness of a thin 
card, and in this flattened condition it is utterly impossible to premise 
what direction they may take. I have sometimes found them hang- 
ing in the back of a rough jacket on returning home. When standing 
in a line with the target, it is seldom indeed that you get struck with 
a pellet of hard shot. From all these circumstances, which have 
frequently occurred to me, I can only conclude that the chances of 
accident from glancing or returning shot are really much greater 
with soft shot than they are with hard. 

One who has fibxd some 20,000 Triax Shots at Masks. 

Brighton, Feb. 8, 1892. 



INFLUENCE OP SIZE OF SHOT OH THE SHOOTING 
OF GUVS. 

(Field, June 29, 1880 ; Vol. 73, p. 922.) 
Some particulars relative to the influence of a difference in boring of 
gunbarrels on the shooting qualities of powders were given m a 
previous article [here reprinted at pape 79]; and it may perhaps be 
of interest if we follow up this subject by a few somewhat similar 
particulars with respect to the effect of changing the size of shot 
when the gunbarrels and other conditions remain the same. 

A short time ago we asked Mr. W. P. Jones to carefully try four 
sizes of shot from choke-bore and cylinder barrels. The sizes to be 
■used were — No. 6, of 270 pellets to the ounce, to serve as the standard 
of comparison; No. 5$, also called " medium game shot," of 240 
pellets per oz. ; No. 5, of 218 pellets per oz. ; and No. 4, of 174 pellets 



peroz 
size oL 
results 




CYLINDER BABBEL. 





P 


ATTBRV. 


Strixoto Force or Vblo< 


:rrr. 




Aetoial 
Pattern. 


Propor- Differ. 


Force Velocity. Proportion*! 
Beoord. Ft*ec Force. Velocity. 1 


Dtff. of 
Telocity 


No. 6 shot. 


. 119 .. 


. — ... — 


1-96 « 529 ... — 


.. — 


No. 5* „ . 


. 112 .. 


. 106 ... +6 


2-25 a 540 ... 2-25 - 540 . 


.. 


No. 5 „ . 


. 99 .. 


. 96 ... +3 


2*60 = 567 ... 2*55 « 556 . 


.. +11 


No. 4 „ . 


. 82 .. 


. 77 ... +5 


3*62 « 630 ... 8*46 « 602 . 


.. +23 






CHOKE-BORE. 




No. 6 shot. 


. 199 .. 


< — ... — 


2-09 « 564 ... — 


.. — 


No.5* „ . 


. 182 .. 


. 177 ... +5 


2'39 = 574 ... 2*40 = 576 . 


..-2 


No. 5 „ . 


. 161 .. 


. 161 ... 


258 = 563 ... 272 = 598 


.. -30 


No.4 „ . 


. 129 .. 


. 128 ... -2 


3-69 « 642 ... 3-70 = 644 


..-2 



The column' marked " actual pattern" in the first portion of the 
table, gives the number of pellets of each size placed within the 30in. 
circle; the "proportional pattern 1 ' states how many pellets there 
would have been in that circle if the gun had placed on the target 
exactly the same proportion of the charge with all sizes of shot $ and 
the " difference ' column, with its plus and minus signs, shows by 
how many pellets the actual pattern exceeded or fell short of the 
true proportion. It will be seen that, with the three larger sizes of 
pellets, the oylinder barrel shot rather oloser than it did with No. 6 ; 
but the choked barrel did so with one size only. 

In the second division of the table a similar course has been 
followed, but with certain differences of detail, arising from the 
force-record not admitting of the same direct comparison as the 
pattern. The numbers on the scale of the force-gauge (or "force- 
ounces" as they were designated by Mr. Walsh) are units of 
momentum, based on weight and velocity, 1*00 on the scale repre- 
senting a weight of loz. striking with a velocity of 1ft. per second, 
or any fractional part of an ounce striking with a corresponding 
increa e of velocity. Thus, with No. 6 shot, 1*00 would represent 
the 270th part of an ounce striking with 270 ft. sec velocity ; with 
No. 5 shot, 100 represents the 218th part of an ounce striking with 
218 ft.sec. velocity; and so on with other sizes of shot. In like 
manner, other records of " force per pallet," whether in whole or 
fractional numbers, are corresponding representations of weight 
and velocity— 2*00 being indicative of a striking velocity of 540 feet 
per second with pellets of No. 6 shot (270 per oz.) ; while 2'16 
represents 583 ft.sec. with No. 6, or 618 ft.seo. with No. 6$— the 
latter having but 240 pellets to the ounce. 

But besides the mere difference in weight of pellets, there has also 
to be taken into consideration the natural advantage which heavy 
projectiles have over light ones in being less retarded by the resistance 
of the atmosphere. With single projectiles this can be accurately 
estimated by means of what is called the " ballistic co-efficient " 
(or d* + to) of the shot. With charges of loose pellets it cannot be 
stated with the same exactitude ; but for general practical purposes 
the advantage thus derived, as compared with pellets of No. 6, may 
be stated as about 2 per cent, with No. 5£ shot: 5 per cent, with 
shot of No. 5 size ; ana 14 per cent, with No. 4. In the above table, 
under the head of " proportional force or velocity," these additions 
have been made ; and it will be observed that, in the cylinder barrel, 
the allowance exactly corresponds with the increased velocity of the 
pellets of No. 5& shot ; with No. 5 the increased advantage was much 
greater than the percentage allowance ; and still more was suoh the 
case with No. 4. On the other hand, with the choked barrel, the 
advantage never came quite up to the percentage of increase; and 
with No. 5 shot in this barrel the velocity barely reached what it had 
bee a with No. 6. 

In the next, the records are taken from a letter in the Field of 
July 28, 1888, in which Mr. W. Atkinson gave details of experiments : 

PATTBBN. 8TBIKUTO FOBCX OB YSLOdTY. 

Propor. DURmr- Faroe Velocity. Proportional Dlff. of 
_ -._... v-l00lfcJ 





Actual 
Pattern. 


E.C. Powdxb 
No. 6 shot.. 
No. 5 „ .. 


' 235 

201 . 


J.B. POWDKH 

No. 6 shot.. 
No. 5 „ .. 


' 229 
107 . 


Schultzb Powder : 
No. 6 shot... 213 
No. 5 186 . 


Black Powdsb : 
No. 6 shot... 208 
No. 5 150 . 



190 



185 



170 



167 



+11 



+12 



+16 



• 8 



Faroe Velocity. Proportional 
Beoord. Fkaeo. Force. Velocity. 



2*05 i 

2'70 : 



553 

589 ... 2*67 = - 



2*08 «= 562 

2*43 = 580 ... 270 « J 



1*80 < 
244 : 



510 

532 ... 2*46 i 



1-84 =* 497 
2*17 m 473 



2*39 



536 , 
'521 



-59 

- 4 
-43 



C O 
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These experiments lie tad carried oat with No. 5 and No. 6, using 
different powders and kinds of wadding. The trials with No. 6 shot 
were confined to one system of wads, and we therefore limit our 
comparison to those tried under exactly the same conditions. Only 
one barrel, a full choke, was need j and the results are here set forth 
in the same fashion as in the previous table. The black powder 
need was Pigou and Wilks's Alliance No. 4. 

It will be seen above that with all three nitro-compounds this gun 
•hot closer with No. 5 than it did with No. 6 ; bnt with the black 
powder the reverse was the case. In regard to Telocity, E.G. alone 
inc re as e d with No. 5 shot beyond the percentage alio trance ; with 
J.B. and the blaok powder the Telocity of No. 5 was much below that 
of No. 6. 

The next table is based on the records of the trial of three guns 
(12-bore, 24-bore, and 28 bore) with No. 6 and No. 4 shot- foil 
details of which were published in the Field of Nov. 10, 1888 (here 
reprinted at page 186). All three barrels were choke-bores. The 
same method as to proportional results being applied as in the 
previous tables, the numbers oome out thus : 



Pattzut. 



12-Bon Guv : 
No. 6 ■hot... 216 
No. 4 „ ... 188 

24-Boma Gus : 
No. 6 shot... 
No. 4 „ ... 

28-Boni Gus : 
Ho. 6 shot... 188 
No. 4 „ ... 96 



118 



186 



119 



-4 



-6 



+7 



Srmixnro Pomes on Yaxocrrr. 



*mnm ▼•lootty. 



8MB a 588 

8'3S - 688 



Proportional PUT. of 



8*68 •■ 



1*68 » 454 

8<02 » tf5 ... 8-97 - 517 ... + 8 

1-88 m 491 

8*11 » 541 ... 8*88 = 590 ... -19 



It will be observed that the smallest bore shot closer with No. 4 
than with No. 6, while the other two spread the charge rather more 
than the bis; pellets. And, as regards force, the 24-bore was the 
only one which showed more than the proportionate increase of speed 
with No. 4 shot. 

The inference that may be drawn from the results of these ex- 
periments is very similar to that induced by the experiments with 
different powders previously recorded— viz.. that it is not desirable 
to follow slavishly the method of loading adopted by any other man 
without endeavouring to ascertain whether it is suitable to your own 
gun as well as to his. It is a common practice with many sportsmen 
to use, in the seoond barrel, shot of a larger size than is used in the 
first i and, where the same barrel shoots the two sizes of shot equally 
well, there is a decided advantage in following this practice, because 
the heavier the pellet the better it maintains its force up to long 
distances ; while, although the pattern may not be so large, it u 
better to miss entirely than to hit with shot which is powerf ufenough 
to wound, but too feeble to kill. It may happen, however, that from 
some idiosyncrasy of the gun, or from its use with some particular 
powder, the second barrel will not shoot large shot so well as it does 
that of a smaller size. Should such be the case, why take the trouble 
to carry two sorts of cartridges, when you can do better by having 
them ail alike ? T. 

TESTS OF THE HITTING FORCE OF SHOT. 

(Field, Oct. 18, 1889 ; Vol. 74, p. 685.) 
CoimoYnsUB have arisen, from time to time, with reference to the 
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sides they are quite content— regardless of the fact that, if several 
canisters, of exactly tbe same size, and bearing the same labels, be 
weighed, or the thickness of the plate be gauged, they will often 
be found to differ considerably in substanoe. Others try their guns 
at old books, and, on giving their experiences in print, inform their 
readers that the shot pierced so many leaves : bat what the quality or 
stoutness of the paper may have been is left to conjecture. When 
brown paper pads are obtained of the same make, there is a muoh 
better chance of comparison *, but, as was found in some of the Field 
Gun Trials, in years gone by,* the pads supplied by the same maker 
differed in weight and toughness on different occasions, and con- 
sequently the reoords of two trials may not be so correctly comparable 
as they should be. The use of strawboards or cardboards, slightly 
separated from one another, are preferable to the close pad of paper, as 
giving a more equable resistanoe, a nd less springiness than the mass 

* See report of the 1875 Gun Trial, and the effect of change of pads 
m eattonod on page 109; also alteration In number of sheets in the 1878 
trial, as mentioned on page 116. 



of sheets ; but there is a liability, as with the pads, of variations in 
toughness and hygrometrio oualitaei in different batches. With the 
view of obviating such variations, a.gunmaker of our acquaintance 
proposed to adopt sheets of lead foil instead of strawboards ; but. on 
getting estimates from the lead merchants, he found they would be 
muoh too costly for general use. Borne months ago a correspondent 
gave his experience of the use of a frame fitted with bars of soap, into 
which the snot penetrated, and then the writer of the letter carefully 
measured the extent of the penetration of the pellets. This might be 
highly latisfactory to an enthusiast, with an unlimited amount of 
time at his disposal ; but what other person would venture upon such 
an undertaking ? 

With any such system as these, if it be worked out as it thould be 
to [rive reliable results, much more time would be required than any 
business person would be likely to devote to it ; consequently, when 
paper pads, Ac., are used, they are employed in a perfunctory sort of 
way, by counting only the sheets perforated by a very limited number 
of pellets. Some people are content to ascertain the number of sheets 
that are pierced by one pellet, others take two, and others three. In 
those Field gun trials at paper pads where three pellets were required 
to count, penetration in some of the rounds was scored by ; for, 
although two pellets may have perforated a number of sheets, and 
manv more have indented the surface, a third perforation was wanting 
to effect a record j and so the difference in position of two competing 
guns might depend on the met that, in a wild shot with one gun. three 
pellets may have penetrated the pad, while in the other case only two 
may have done so. What became of the remaining three hundred 
pellets in the charge wa< entirely left out of consideration, so far as 
force was concerned. To set, however, an accurate representatirn of 
the general performance of a gun, the estimate should not be based on 
two or three pe lets, but an average should be made from the number 
of shots that strike the rad and the number of sheets that each pellet 
perforates; but this would be too serious a task to be generally under- 
taken, as will be thown by the following extract from the Field of 
8ept. 14, 1878, in which Mr. Walsh described his experiences : 

The old brown paper test only gave the accidental force of three pellet*, 
which sometimes were very fax above the average of the charge. Now it 
is melees to have three strong pellets surrounded by a multitude of weak 



ones ; and yet this is what often oocurs without detracting from the cha- 
racter of the gun. We find that an increase of powder above a oertaim 
efaarge will frequently give this exceptional force to a few pellets, while the 
average foroe is at the »ame tune not only not increased, but is absolutely 



redacted. Of course, this average may be arrived at by counting the per- 
forations in ererr one of the brown paper sheets; but the task is an endless) 
one, and in oountingten pade last week we occupied ourselves for more 



than three hours. We were led into this irksome performance in comparing 
our new machine with tbe brown paper pads, each being shot at by the 
same charge. UtuaUj there was a correspondence, but occasionally the 
divergence was so remarkable that, in order to arrive st the cause, we were 
obliged to ascertain the average penetration of the whole of the peDete 
striking the pads, and in doing so discovered the frequency of the variations 
to which we have alluded. 

Now, in the Field Gun Trial of 1878, carried out a few months before 
the above remarks were written . there were 1800 rounds fired, and con- 
sequently 1800 brown paper pads to be examined ; and if the pads had 
been thoroughly investigated, in the way described above, they would, 
at the rate of three hours to ten pads, have occupied a person 540 
hours, or nine hours a day for ten weeks, to complete the task of 
reckoning them ; whereas, with the force-gauge, the pellets on the 
10-inch plate are counted as part of the ordinary pattern, and, the 
number being thus known, the force-record may be read off at once 
from the printed tables. 

In the year following? the above-mentioned trial, the Boulengo 
chronograph, which had previously been used for ascertaining the 
velocities of rifle bullets and larger projectiles, was applied to ascertain 
the speed of small shot. To Mr. John Kigby belongs the honour of 
first giving publicity to information on that subject, which he did in 
the following paragraph in a letter in the Field of May 17, 1679 : 

I have ascertained the true time by the chronograph, and it varies, with 
the charge* in general use, from one-sixth to one-seventh of a second, 
the latter being the time for a good li-bore, with ttdrs. and lftos.of No. 6 
shot. These times correspond to a mean velocity of 720ft. ani 840ft. 
per seoond respectively— which are of course higher than the nasi or 
striking velocity at 40 yards. 

A few weeks later. Mr. E. W. S. Griffith, who had for some months 
been carrying out enronosraphio experiments, sent us full details of 
the results be had obtained, which extended over seven sizes of shot 
(No. 2 to No. 8\ with many variations in the loading, and with both 
Sohultse and black powders ; and the experiments were tried, not 
alone with the chronograph, but with tbe foroe-gaoge and with brown 
paper pads also, besides the recoil machine. From these records) 
(published in the Field of June 14 and July 26, 1879) we propose to 
makeafew extracts, bearing on poinUreeently discussed in our columns, 
with ref erenoe to the effect of unduly increaung charges of powder, 
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and also to the rektion which the mean velocity of the shot (a* ordinarily 
taken by ch ron ograph) bean to the actual foroe with which the pellets 
strike the target at the end of 40 yards. We hold that the ohrono- 
graphio mean velocity for that distance does not give, in many case*, 
at all a correct notion of the " hitting " powers of the gun, but. on 
the contrary, leads to a false idea of the hnal velocity of the pellets, 
owing to the mutations arising daring their passage from gun to 
target, any indication of which is concealed by a record that merely 
states the average speed for the entire distance. It would occnpy too 
much space to g*o through the variations in loads of shot used m Mr 
Griffith^ experiments, and we will therefore limit our extracts to 
those which relate to the same quantity of shot (los.). propelled bv 
three different oharses of two sorts of powder, Sohultse and black 
(C. A H. No. 4}. Ine pattern represents, as usual, the number of 
pellets placed in the SOin. circle: the foroe, that recorded by Mr 
Walsh's foroe-gauge j while the velocity given is the mean speed for 
40 yards, as taken oy the Boolenge* chronograph. Each record is an 
average of three shots, the separate details of which are stated in the 



8 

Si, 



Vo. 9 Shot (los., of 116 pallets). 
Black Pownnm. 
Pattern. Force. Velocity. 

80 ... 4-84 ... 847f.-s. 

76 ... 4*89 ... 918 „ 

...... 68 ... 475 .. 




SCHOXTU. 

Force. Velocity. 

. 4*78 ... 856 t-s. 

. 580 ... 9H „ 

. 4-94 ... 985 „ 

the 



Of the brown paper 

number was increased to' 46 sheets with Son., _ 

Sidrs. The records of the paper pads represent only one kind of powder, 
vis., Sohultse, there being no separate record for black. 



ited with ajdra.; 
t fell off to 44 sheets with 



Ho. 8 Shot (los., of 189 pellets). 






Black Pownnm. 
Pattern. Force. Velocity. 

76 ... 8*55 ... 818f.-s. 

88 ... 4-47 ... 905 „ 

82 ... 4*47 ... 988 „ 



St'HULTftS. 

Pattern. Force. Velocity. 

89 ... 8-56 ... 810 f. -a. 

80 ... 4'85 ... 919 „ 

91 ... 4*41 ... 985 „ 



Paper pads.— -8 
ilsowithSJidrs. 



.-65 sheets were penetrated with SJdrs., 40 with 8dxs.. and 40 



Ho. « Shot (lot., of 178 pellets), 
Black Pownnm. 
Pattern. Force. Velocity, 

102 ... 209 ... 807f.-s. 

100 ... 2*86 ... 890 „ 

85 ... 817 ... 965 „ 



Chsrfe. 

5*:::: 

Paperpada.— The sheets penetrated w e re 80 with SJdrs., 85 with 8dnk, 
Ho. 8 Shot (los., of 219 pellets). 



Pattern. 

98 .. 

99 .. 
92 .. 



SOHDLTJ 

Force. 
1-98 , 
2-75 , 
8-85 . 



Velocity. 
809f.-s. 
898 M 
868 



S». 



Black Pownnm. 
Pattern. Foroe. Velocity. 
... 113 ... 2*17 ... 816 f. -a. 
... 118 ... 2-88 ... 874 , t 
... 106 ... 2*61 ... 948 „ 



SCHULTKB. 

Pattern. Force. Velocity. 

121 ... 2-88 ... 817f.-s. 
109 ... 2-25 ... 883 „ 
107 ... 2*28 ... 927 „ 



Paper pads.— 24 sheets were pierced with 2fdrSn 82 sheets with 8 drs., and 
80 sheets with Sftdrs. 



Ho. 6 Shot (los., of 270 pellets), 

Black Pownnm. 
_ Force. Velocity, 
160 ... 1*57 ... 759f.-s. 
147 ... 1-88 ... 860 „ 
128 ... 1-87 ... 900 „ 



SCBTUXTZB* 

Pattern. Force. Velocity. 

168 ... 178 ... 781f.-s. 

159 ... 1-87 ... 858 „ 

158 ... 1-88 ... 905 ,, 



ttdaEhri 



pads.— 18 sheets were penetrated with 2Jdrs., 26 sheets with 8drs., 
sheets also with Sidrs. 



Ho. 7 Shot (los., of 846 pellets). 



Cham. 
2§uis... 



8 „... 
3* „ ... 



Black Pownmm. 
Pattern. Foroe. Velocity. 
... 198 ... 106 ... 761f.-s. 
... 811 ... 1*28 ... 829 „ 
... 174 ... 116 ... 895 ,. 



SCHTTLTKB. 

Pattern. Force. Velocity. 

226 ... 109 ... 766f.-s. 

215 ... 1*20 ... 842 „ 

185 ... 1-81 ... 901 „ 



Paper pads,— 16 sheets were penetrated with 2ftd»., 22 sheets with Sdrs., 
and 21 sheets with 8Jdra. 

Ho. 8 Shot (los., of 438 pellets). 



Charge. 
Sftdrs... 



Black Pownmm. 
Pattern. Force. Velocity. 

259 ... 0-82 ... 778f.-s. 

246 ... 078 ... 816 „ 

266 ... 0-81 ... 828 „ 



SOMULTU. 

Pattern. Force. Velocity. 

284 ... 0-84 ... 791 f.-s. 

805 ... 0*89 ... 823 „ 

250 ... 0*88 ... 881 „ 



ai^S?a2a&'wiU^ata. Wer0 p6netratod **** 8 * to '» 17 8naeta ^^ 9dn " 

It will be observed that, in every instanoe, the increase of the 
powder from 2Jdrs. to 8drs. produoed a considerable addition to 
the mean velocity $ and it likewise caused a corresponding rise in the 



record of the force-gauge as well as of the paper nads. except in one 
instanoe— with No. 8 shot and black powder. On the other hand, 
although the further increase of the powder-charge, from 8drs. to 
84drs., produoed another addition to the mean velocity, it also, in 
the majority of instances, either caused a falling off in the records 
with foroe-gauge and paper pads, or made little or no addition to them. 
It is a well-known fact that many guns shoot some sizes of shot with 
more regularity than others, as the pellets " chamber " in the barrel 
more evenly. Such was evidently the case with the gun used in these 
experiments, and the fact is indicated by the records with pads and 
foroe-gauge, as well as by the pattern; but the mean velocity dose 
not show it. 

Now, if it be true that, when the foroe-gauge record is in conflict 
with the mean velocity of the chronograph, •* so much the worse for 
the foroe- gauge,' ' how are we to account for the discrepancies ? Are 
we to assume that the foroe-gauge acts properly, for three rounds in 
succession, when the first increase in the powder-charge is made ; and 
that it jgives false records for three rounds in suooession when the 
second increase of powder takes plaoe P Also, are we to suppose 
that this curious performance, of accuracy with the first series and 
maoouracT with the second, is repeated by mere aocident with different 
sizes of shot ; and that the paperpads reiterate such performances, 
likewise by mere aocident? We trow not; for a much more 
reasonable explanation is afforded by the evidence of the chronograph 
itself. 

Some six or seven years after the publication of the results which 
we have bere quoted from, Mr. Griffith carried out a still more 
extensive series of chronograpbio experiments. He fired over two 
thousand cartridges, with different charges of powder and sizes of 
shot, at distances ranging from five yards up to sixty yards, and 
ascertained by ohronograph the mean velocity given with each charge 
for each distance. We extract a few examples, showing how greatly 
the ending velocities of different sizes of shot, and of different charges 
of the same shot, vary when the mean velocities are alike, or nearly 
so. In the following table the first column of figures shows the mean 
velocities recorded for the 40 yards range ; and, as the ohronograph 
does not furnish the actual velocity of loose shot either at the muzzle 
or at any other distance, we give the mean velocities of the same 
charges for the fit e yards next to the muzzle, and also for another 
five yards commencing at 40 yards from the gun t and the difference 
of the velocities 40 yards apart will show how little the mean speed of 
the whole range represents the actual velocity of the shot when it has 
traversed the entire distance. The figures here given are not the 
results of a single round each, bat are the average of a series, as with 
those above. 



Mnur, Bsaonrae, aid Evnnro Vsxocmns or Skot Chakobs, 
Shot. Powto^SVSS*' **-*• 



los. No. 1 ... 
ltos.Ho.5... 
.ltos.No.7... 
ljos. No. 4 ... 
los. No. 6 ... 

los. No. 2 ... 
ljoz. No.5... 

Uos.No.6... 
lJos.No.6... 



Sdrs. 
8drs. 
ajdrs. 
Sdrs. 

8&drs. 
Sdrs. 



880 
880 

872 
872 



858 
840 



yards. 

10&fksec. 

1130 , t . 

1188 „ . 

1184 M . 

1154 „ . 

1084 „ , 

1U7 „ . 

1181 „ . 

1118 „ . 



Five yards Falling off 

from 40 to 45. of speed. 

. 897fasec ... 348 

,. 588 „ ... 544 

. 579 584 

. 628 ,. ... 508 
. 605 „ ... 548 

.. 678 „ ... 861 
. 605 „ ... 522 

, 568 559 

.. 577 I, ... 548 



It will be observed that, not only do ending velocities differ consider- 
ably when mean velocities are equal, in oases where the records of 
different sizes of shot are compared together, but that similar results 
happen, in a less degree, when shot ofthe same rise is used; for the 
last two lines in the above table show that, of two charges of No. 6, 
the one which had 18ft. advantage in mean velocity, stands 16ft. lower 
than the oth«?r after traversing a distance of 40 yards. These extracts 
from chronograpbio re jords will, we think, serve to explain why there 
was often a very great falling off in the penetration shown by both 
paper pads and force-gauge in the previous table, where the proportion 
of powder to shot used was much more excessive than in the last- 
mentioned experiments. 

With respect to comparisons of records made by force-gauge and 
paper pads, we may here quote the results of some experiments carried 
out, in November, 1881, by Mr W. P. Jones, of Birmingham. Instead 
of taking the records of paper pads and force-gauge by separate shots, 
Mr Jones fixed a pad on the target, immediately above the 10-in. plate 
of the force-gauge, and consequently the two records were taken simul- 
taneously by pellets from the same cartridge. 



The oharge used was 
"to os.) ; and for 
i were reckoned 
i by two pellets, 
the same cases and wads throughout. v _ 

averages, which are based on six shots wHh each kind of powder, exoept 



Sftdrs. of powder and lips, of No. 6 chilled shot (270 to 
estimating the penetration of the jpads, all the ineets * 
that were broken by two pellets. Blaokpowders alone w< 
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as regards the paper pads, the averages of which are based on four 
shots-— mo pads ii aving been attached to the target for the other two 
rounds. The summary of results is as follows : 



Powders. 

C. & H. coarse basket grain 
) ditto... 



Pattern. 

... 177 . 
... 909 ., 



Force-gauge Brown Paper 



Beoord. 
2-12 
2-13 
2*13 
2*06 
1*96 

2*02 
207 



Pads. 
* sheets. 



extra coarse c 

No.4T.S 209 

„ N0.6T.S 218 

„ No. 6 Diamond 230 

Hall's Letter A 226 

„ LetterB 198 

PigonAWilks's Alliance No. 4 226 2*10 16 „ 

In these experiments the paper was thicker than was used in the first 
experiments recorded above, and consequently fewer sheets were pene- 
trated. Taking the average of the whole, it will be found that on 
dividing the number of the ts by 8, the quotient agrees pretty olos^ly 
with the force-record. In some in . tances, however, it is rather above, 
and in others rather below ; but it must be borne in mind that , although 
pads and force-gauge were struck by portions of the same charge, they 
were not struokby the same pellets. 1 f two very fast pellets happened 
to strike the pad, they would considerably influenoe the record of pene- 
tration, as they alone would count ; if, however, those two pellets 
happened to strike the force-gauge, their influence would be attenuated 
by nfty other pellets, the whole of whioh would be included in the force 
average. Consequently the records f rem the pads may naturally be 
supposed to be liable to wider degrees of variation than those from t> e 
force-gauge ; and suoh is found to do the case on comparing the records. 
Thus, four successive shots with the same powder gave, as the force- 
records, 2*02, 1*98, 2*01, and 2'06, the highest record being 6 per cent, 
more than the lowest. The pad records from the same four shots were 
18, 16, 15, and 16 sheets respectively— so that the h ghest record was 
20 per cent, more than the lowest. It is not surprising that such should 
be the case. The f • rce-gauge records were based on an average of 52 
prlUts, or one-sixth of the whole charge ; and the record of the paper 
pads depended only upon two pellets, or the 160th part of the whole 
charge j so that it can easily be imagined whioh of them would be mo*t 
liable to fluctuation. 

Many more instances could be quo! ed, if necessary, in support of the 
arguments advanced above j but we think suffici nt has been stated to 
show that the ohronographio mean velocity of a charge of shot, when 
taken for one distance only, is not so satisfactory a method of comparing 
the force with whioh pellets strike the object fired at, as either the paper 
pad or the force-gauge; and that the latter is less liable to fluctuation 
than the former, as it represents a much larger proportion of the 
charge — besides which it carries out the same work in considerably 
less time. T. 



EXPERIMENTS WITH THE "FIELD" 
FORCE-GAUGE. 

(Field, Sept. 19, 1896 ; Vol. 88, p. 468.) 

For several years past, since we adopted the use of the chrono- 
graph for recording the velocities of shot-charges, we have but 
seldom used the " force-gauge," which was designed by the la*e 
Mr Walsh, and used by him at the last of his Field gun trials. 
Recently, however, we have made some experiments for the purpose 
of ascertaining how the two instruments, the force-gauge and the 
chronograph, would work in combination. Four records could 
thus be taken from each round fired, viz., velocity, striking force of 
the pellets, recoil of the gun, and the snot pattern ; and we hoped that, 
by taking these records simultaneously, means would be afforded or 
tracing the cause of some of the curious vagaries which occasionally 
happen with cartridges that apparently are loaded exactly alike, but 
give very different results. 

Before deciding to adopt this course, we overhauled the force-gauge, 
and tried various experiments to see now far certain alleged defects 
in the working of the instrument were borne out by experience. One 
of the alleged defects was that, owing to the rebound of the shot 
from the steel plate of the gauge, the full force of the pellets was not 
properly recorded. 

Soon after the force-gauge was first made, Mr Walsh, in order to 
test the difference, tried various experiments. and ; among others, 
paced a layer of felt over the steel plate, with the view of cipturing 
and retaining the pellets, and thereby recording their full force j 
but, of course, the captured pellets would have to be removed after 
each round, or else the weight to be moved would increase with 
every shot. Eventually, however, he gave up the task as hopeless, 
and continued the use of the steel-plate as before. 



Recently we followed in Mr Walsh's footsteps by trying some- 
further experiments; and the course we adopted was to have a thin 
board of soft pine instead of the steel plate, and to use a new board, 
of the same weight, with every round. Of course, if this were done, 
the expense of carrying out lengthy experiments would be consider- 
ably increased; but we wished to see whether there was such an 
improvement in accuracy as would compensate for the addition in 
cost, time, and trouble. The result, however, showed that, instead 
of tne capture of the pellets increasing the register of force, it had 
the reverse effect , as will be seen by the following tables. Ten rounds, 
under exactly the same conditions, were fired at both kinds of plates. 
We do not, however, give the rounds in the order of firing, bnt 
arrange them in order of numerical pattern, for convenience of com- 
parison. The velocity stated in the table is the mean velocity of the 
shot-charge for a range of 40 yards. 



Expx&imrrs with the Stul Plats. 



Total 
Pattern. 

215 .., 

207 .. 

200 .., 

199 .. 

197 ... 

195 .. 

186 .. 

185 .. 

180 .. 

175 .. 

175 .. 

173 .. 



Pellets 

on gauge. 

.... 80 .. 



90 
24 
85 

40 



27 



25 
23 



Average.. .190 29 



Force 

per pellet. 

... 180 ... 

... 1-88 ... 

... 1-77 ... 

... 1-92 ... 

... 1-89 ... 

... T80 ... 

... 1-86 .., 

... 1*79 ... 

... 1-82 .. 

... 172 ... 

... 1-92 ... 

... 1*96 ... 



1*81 



Velocity. 
Ft.sec. 

,.. 815 .. 

... 822 . 

... 800 . 

... 795 . 

... 801 . 

... 806 . 

... 821 . 

... 780 . 

... 798 . 

... 806 . 

... 788 . 

... 817 . 



Becofl. 
FUb. 

. 30t> 

. 31-2 

. 821 

. 31*0 

. 32*1 

. 30-0 

. 315 

. 294 

. 32-0 

. 82D 

. 29-7 



804 



ExrsBixxvTS with tkb Woods* Plates. 



Total 
Pattern. 

212 . 

210 . 

205 . 

198 . 

192 . 

190 . 

186 . 

180 . 

180 . 

179 . 

175 . 

170 . 



Pellets 
on gauge. 



29 
27 
20 
34 
33 
80 
24 
24 
35 
82 
25 



Force 
per pellet. 

.... 1-47 .. 

.... 1-66 .. 

.... 159 .. 

.... 1*45 .. 

.... 1*47 .. 

.... 1*58 .. 

.... T63 .. 

.... 1-46 .. 

.... 1-25 .. 

.... 154 .. 

.... 144 .. 

.... 1-44 .. 



Velocity. 
Ft.sec. 
... 800 . 
... 789 . 
... 793 . 
... 791 . 
... 805 . 
... 817 . 
... 787 .. 
... 806 . 
... 808 . 
... 806 ., 



801 
802 
804 



3O0 



BecoH, 
Ft.lb. 
32*1 
30-8 
29-8 
311 
30-0 
32*3 
81*2 
80*5 
32-0 
31-1 
82-1 
82-0 

31-2 
80-9 



WcSdf} 189 » r5 ° 

Steel* 8 ?} 190 * 1#84 

The main feature is that, although the averages were so close 
together in other respects, the amount of force recorded was more 
than 20 per cent, higher with the steel plate, from whioh the shot 
rebounded, than from the wooden board, into which tie pellets pene- 
trated and became imbedded, thus expending the whole of their force. 

The reasoa why the wooden plate only averaged 1'50 pellet-force, 
whereas the steel plate showed 1*84, is, we think, to be accounted 
for in this way: — The metal of whioh shot is made, especially 
the so-called chilled variety, possesses a considerable amount of 
elasticity ; there 'ore, when the snot strikes the plate, the force-gauge 
not only registers a force which would suffice to bring the pellets 
to rest, but there is also registered an accession of force caused by 
the rebound of tbe pellets. Shot pellets generally rebound from the 
iron target to a distance of about four or five yards. 

In order, if possible, to still further elucidate the theory above set 
forth, a very large number of experiments have since been carried 
out with jets of water and also with steam impinging upon the plate 
of the force-gauge ; and the results obtained may be briefly summed 
up by stating that, generally speaking, the greater the rebound of 
the impinging matter, the greater was the amount of force registered 
on the gauge. 

The above records, even with the steel plate, are low in comparison 
with others that we have published from time to time with a similar 
charge (Mrs. of No. 4 black powder, and l§oz. of No. 6 sh t). This 
we attribute to the unfavourable state of the atmosphere, as the experi- 
ments were carried out in cold damp weather early in the spring : and 
the records of velocity and recoil are low as well as those of the force- 
gauge. In more favourable weather, some months previous, the 
same powder had given 40 to 50 ft.sec. higher velocity, and 
several footpounds more recoil, when loaded in the same way and 
fired out of the same gun ; but, as is usual when the veloci y is high,' 
the pattern was then much lower, averaging about 160 instead of life. 
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EXPERIMENTS RELATING TO RECOIL. 



80MB NOTES OH BECOIL. 

(Field, Marck 9, 1889 ; Vol. 78, p. 3490 

Action mud reaction being equal, it is generally assumed that the 
recoil of a gun may be estimated from the weight and muzzle velocity 
of the shot, when the weight of the gun is likewise known ; and in 
books for students one finds propounded questions similar in character 
to the following : " If a Martini-Henry bullet (weight 480 grains) is 
projected from the barrel with a muzzle velocity of 1320 feet per 
tecond, what will be the velocity of the recoil of the rifle (weighing 
831b.), and what the energy of recoil in foot-pounds ? " 

On working oat this problem, the velocity of recoil is found to be 
10*34 ft. sec., and the energy 14*6 ft.lb. And if, in like manner, a. 
similar investigation is made with reference to lfcoz. of shot, propelled 
from a 71b. gun with a speed of 1200 ft.sec., the velocity of recoil is 
estimated at a trifle over 12 ft.seo., and the energy nearly 16 ft.lb. 
Accordingly, if you have had the recent experience of bruising your 
shoulder by firing a Martini- Henry rifle, a feeling of relief may be 
produced on your being told that its recoil is nearly 10 per cent, less 
than that of your ordinary smooth-bore ; and that, if you wish your 
shot gun to treat you as gently as the Martini, you must increase its 
weight to 7£lb., and then the recoil of the two weapons will be just 
about equal. We can fancy the grim smile of Tommy Atkins, if you 
were to let him fire off your 12-bore, with 8drs. and l&oz., and then 
try to persuade him that it kicks more than his rifle. 

On comparing theoretical and practical results in this way, one is 
led to the conclusion that the ordinary formula does not meet all the 
conditions of the case, and that something requires to be taken into 
the estimation for which no provision has been made. Action and 
reaction are equal, beyond question; but a correct equation can 
hardly be made if some of the factors are left out ; and such would 
appear to be done in the case under consideration. One additional 
factor is introduced in the formula .given by our correspondent 
"Fleur-de-Lys" (page 198). He has included the weight of the 
powder as well as the weight of the shot ; but that alone does not 
suffice to meet the requirements of the case ; it still leaves the Martini 
with less kick than the 12-bore, aad merely reduces the calculated 
difference to 7 per cent. 

The statement made by " Fleur-de-Lys/ ' that "recoil begins at 
the moment the projectile begins to move up the barrel," is perfectly 
correct; and Mr. Pike was also correct in his conclusion that the 
recoil which took his punt gun off the forward rest, and left the 
muzzle " looking into the water," did not practically divert the phot 
from the line < f aim, because the shot was out of the barrel before ' he 
kick-off took place. There may probably have been a preliminary 
" jnmp ; " raising the muzzle of the gun by a few minutes of angle ; 
but this would be of little importance with a punt gan scattering 
hundreds of pellets among a flock of ducks, seeing that each minute 
of ris* in tha muzzle only cause * a difference of an inch in the eleva- 
tion of the shot at the end of 100 yards. 

The movement produced in the gun after the shot has left the 
muzzle is very different from that which occurs while the projectile 
is still with'*n 'he barrel ; and the nature of the movement would be 
influenced by the evenness or irregularity of the resistance with which 
th? recoil is met. Thus, a person shooting from the right shoulder 
with a stock oast off for the left eye, would be likely to have his gun 
slewed round in similar fashion to the field piece described in the 
fo n owirff extract from the official " Text Book of Gunnery, 1887/' by 
Major Mackinlay, E.A. : 

A field gun, after It has recoiled, seldom or never points in the same 
direction as when laid, because a certain lateral twist has taken plaoe 
depending on one wheel meeting with greater inequalities than the other 
in recoil. If one wheel is skidded and the other is accidentally left loose, 
the muzzle slews violently round on recoil to the side of the unskidded 
wheel ; but this does not affect the accuracy, as this side movement does 
not begin till the projectile is out of the bore. 

That this movement would not manifest itself until after the sbot 
had left the gun, becomes intelligible enough by the light of the 
French experiment aluded to by " Fleur-de L38," in which the 
velocitv of recoil of a 24-cm. gun was found to be lather over 12 f.a* 
when the shot le t the muzzle, and 17 f.B. at '048 of a second after the 
departure of the projectile. The length of this gun is not stated, but, 
as the diameter of the bore *as 9jin., its length wuld probably be 
lOf c. or more : and while the thot was moving the whole length of the 
bore, the recoil movement was barely 1$ inch. It was found, too, that 
it was not till *048 sec. after the shot left the muzzle that the recoil 
movement attained its highest speed; hence, supposing the (hot to 
have had only the moderate muzzle velocity ox 1300 f .s., the projectile 



must have teen mo-e than 60ft. distant from the gun when recoil 
reiohed its ""imnm velocity. Moreover, if, tor the purpose of 
estimating tLe energy of recoil, we square both these velocities, we 
find that 17 times 17 are 289, or double the pr«.daot of 12 times 12 ; so 
that about one-half of the energy of recoil was coof erred while tb.9 
projectile was in the gun, and the rest was superadded after tha shot 
had quilted the barrel. 

It would thus aopei-r that recoil must include sometLing more than 
is provided for in the formulae alluded to above. Ltt us, then, look at 
what happens on the gun being fired, in order to ascertain whether 
anything occurs which is not ordinal Uy taken into consideration. 

On a charge of gunpowder being ignited, however great may be the 
resulting pressure, there is, of course, no motion produced until 
resistance is overpowered in some direction or other ; and so, in ex- 
periments carried oat by Sir F. Abel and Captain Noble, when a 
couple of pounds of powder were inclosed in a very strong steel case, 
and ignited — with a resulting pressure of more than 40 tons per square 
inch— the box, being able to withstand the strain in every part, 
remained perfectly quiescent. If, however, the steel had given way 
at one point, there would have been a corresponding motion in the 
opposite direction, in like manner as when a defective gun-ohamber 
bursts on the left side, the gun is thrown to the right, and vice versa. 
In the ordinary course of events, however — barrels remaining intact 
—there is no movement to right or left, but, as the shot offers least 
amount of resistance, it is pressed forward by the evolution of the 
gas, and a simultaneous backward movement is produoed in the gun, 
though differing in rapidity according to the difference in weight of 
the bodies that are set in motion. 

As the projectile passes through the bore, however, the forward and 
backward movements are not dependent solely on the relative * eight 
of shot and gun. There is a considerable amount of friction in the 
barrel, varying with the nature of the boring and the projectiles used. 
In a smooth-bore, loose pellet* are jammed against the walls of the 
barrel ; and the sm viler the dee of the shot, the more numerous are 
the points of contact, and the greater the friction ; while large 
pellets offer much more resistance than a spherical ball of the full size 
of the bore. In a rifle, too, an elongated bullet encounters more 
resistance than a round ball, and the longer the cylindrical portion of 
the bullet, the greater is the friction. Again, a rifle with a rapid 
twist offers greater resistance than one with slow twist — other things 
being e iual ; and a foul barrel causes more obstruction than one which 
is clean Now, in all such instances, thie f rictional resistance to the 
forward movement of the shot has a tendency to drag the gun away 
from the shoulder. Hold a rifle barrel in your hands, and get some- 
body to force a bullet through from breech to .muzzle by steady 
Sressure ; and a notion may then be formed of what goes on when a 
lot is fired. 

In order to get an idea of the amount of resistance encountered by 
a Martini-Henry bullet, we requested Mr. Griffith to test it in his 
lever-press apparatus, and he found that a dead-weight pressure of 
601b. was required to move the bullet at the breech ; that the re- 
sistance gradually increased for nearly a foot, the pressure then 
required being 1001b. (or nearly 1500 times the weight of the bullet) ; 
after the next 6in. the resistance gradually diminished, and for the 
last few inoheB the weight required was 561b. These differences are 
evidently due to variations in the bore, wh'ch is slightly enlarged 
towards the breech, and the depth of the grooves is progressively 
reduced for some distance, thereby tightening the grip on the pro- 
jectile ; but when the depth becomes uniform, the bullet begins to 
work more freely, and the resistance gradually diminishes. It must 
be borne in mind, however, that the pressure above mentioned is 
merely the result of a slowly-acting dead weight on a cold bullet ; and 
that when the projectile is u jumped up " by the violent action of the 
powder gases, motional resistance would probably be much inoreased. 

Taking the various resistances into consideration— whether they 
arise from the rifling, or foulness in the barrel, or large charges of 
shot, Ac. — it may be concluded that their general tendenoy is to 
counteract, and temporarily nullify, some of the backward pressure 
which is exerted on the breech of the gun. An increase of frictions! 
resistance to the moving shot would also tend to lessen the muzzle 
velocity : for the same speed cannot be expected trora a foul barrel as 
from a clean one, or from a charge of No. 8 as compared with shot of 
No. 1 size. If, however, velooity and weight of projectile are alone to 
be considered in the estimation of recoil, the result of the greater 
amount of friction should be a reduct : on of recdl, corresponding with 
the falling off in muzzle velooity. Practical experience, however, tells 
us that a foul barrel recoils more than a clean one ; that a rifle with* 
•harp twist kicks more than a alow one ; and so on. 



198 



SPORTING GUNS AND GUNPOWDERS. 



Another matter that should not be overlooked if the fact that the 
powder haa something betides shot to drive oat of the barrel. Air 
has also to be expelled; and that is soaroely une auantitd rUgligeabls. 
Take the ease of an ordinary 12- bore gun, with ljos. of shot, which is 
driven oat with a mauJe Telocity of about 1200 f .s. The l|oi. is 
accepted as a basis of oaloulation, bat what about the air P 

When a flat-headed projectile of 12-bore calibre is traversing the 
open air with a speed of 1200 f.s., it encounters atmospheric resist- 
ance to the extent of about 6&lb. If we assume the leoz. charge^ of 
shot, with a wad in front, to be the flat-headed projectile, the resist- 
ance of the sir would thus be equal to about 90 times the weight of 
the shot. When the shot first begins to move at the breech, the sir- 
resistance most be comparatively trifling. But as velocity increases 
the obstruction becomes more important ; and as the shot nears the 
muzzle, and the a r beoomes condensed before the rapidly-advancing 
charge, the resistance offered is doubtless much greater than would be 
opposed to the passage of a ballet in a free atmosphere. 

How much the actual pressure of the condensed air in the barrel 
may be it is difficult to say, but that it is very considerable is beyond 
question. Last summer we were witnessing some experiments carried 
out by Mr. Griffith, at the Sohultse Company's works, and we re- 

rsted him to try and ascertain a few shot-gun velocities at much 
rter distances than are usually tatted. He found, however, that 
the condensed air in front of the charge broke the wire of the ohrono- 
giaph some time before the shot got to the end of the barrel, and thus 
vitiated the records, by making the velocity appear much lower than 
it obviously ought to be. On removing; the wire beyond the influence 
of the condensed air, there was a considerable increase in the record 
of velocity, instead of a decrease, as should have resulted had not the 
wire been prematurely broken in the previous experiment, and conse- 
quently lengthened the period of time recorded by the chronograph. 
From a rough calculation made, it appeared that the breakage of the 
wire must have occurred when the shot advancing up the barrel was 
at least 6in. distant from the muzzle ; and it may be concluded that 
the air close to the shot-wad was likely to be more condensed than 
that whioh broke the wire. 

From what has now been said, it will be evident that the pressure 
acting on the breech cannot be estimated merely by the work per- 
formed in driving out of the barrel a shot of given weight; because a 
considerable amount of force is expended m overcoming friotional 
resistance and expelling air. This force acts as a counterpoise to a 
portion of the breech-pressure ; and, so long^as the shot remains in the 
gun, the effect of this extra work may be disregarded with respect to 
its influence on recoil. But the case is altered as soon as the shot 
passes out at the muzzle. A rel ef from friction and compressed sir 
instantly ensues; the breeoh-pressure suddenly loses its counterpoise, 
and, being now free to operate to the full extent of its power, it 
violently jerks back the gun, and so produces the " kick," the severity 
of which depends upon the magnitude of the counterpoise which has 
ceased to act. 

The Mult is very similar to what may occur when competing 
athletes are striving at a " tog of war." A team may be gradually 
overmastered by its opponents with little actual movement, but if the 
one team lets go the rope when the other is pulling, a sudden " recoil " 
takes place— whi. h may be a slight jerk or a complete spiawl, accord- 
ing to the amount of toroe exercised on both sides at the moment of 
disjunction. 

This sadden recoil, or kick in the gun, is the movement whioh leaves 
the muzzle of Mr Pike's punt gun * ' looking into the water," and whioh 
shatters the nerves of Tommy Atkins ; and it performs its part with- 
out interfering with the line of flight of the i-bot If the projectile is 
diverted, it must be by the action of the initial recoil which occurs 
while the shot is in the barrel, and which, though much less demon- 
strative than the other, should not be disregarded. T. 



LITTERS ON EECOEL AND JTJ3EP. 

[A number of letters on this subject appeared in the Field in the 
early part of 1889— some before ana others after the publication of 
the above article. We reprint several of the most important among 
them, omitting a few passages which occurred in the course of a rather 
warm discussion, without adding to the elucidation of the subject.] 

Sib— Mr. T. M. Pike's statement, that recoil does not take place 
till the projectile has left the muzzle, must not pass unchallenged. 
Recoil is due to the longitudinal pressure of the powder gas on the 
end of the bore, and acts in the opposite direction to the motion of 
the shot. Recoil, therefore, begins at the moment that the proieotile 
begins to move up the barrel, and increases regularly witn the in- 
creasing velocity of the projectile until the moment when it leaves the 
muzzle. At this point the velocity of recoil is at its greatest. 



As in every gun the centre of gravity is below the axis of the barrel, 
the force of recoil causes a tendency to rotate about that point ; that 



gun depression has to be given up to a range of 400 yards. 

Jump is aggravated by a much-bent stock, as the centre of gravity 

then beoomes lower than ordinary, and the tendency to rotate is 

increased. 

I will endeavour to explain the why and wherefore of " jump." 
The 12-pounder and its carriage, being rigidly connected when the 
gun is fired, may be taken as one piece. The recoil causes the point 
of the trail to press violently into the earth, while the wheels have a 
tendency to nee ; that is, there is a rotatory effect of the whole 
system about the point of the trail. As this rotatory motion gives a 
jerk up to the muzzle, the gun has, up the range of 400 yards, to be 
pointed so that the prolongation of the axis of the bore talis below the 

To explain it in another way— suppose the gun to be placed on a 
horizontal plane, and the axis of the bore to be parallel to that hori- 
zontal plane, when the gun is fired the projectile would leave the 
muzzle at an angle of elevation of so many minutes, according to the 
nature of the gun. This angle is called the " angle of jump." 

As to the velocity of recoil, to be very particular, the highest speed 
is attained just alter the projectile has left the muzzle. In an experi- 
ment made with a French gun of 24 centimetre calibre, it was found 
the velocity of recoil, on the proieotile leaving the muzzle, wae 12*86 
feet per second : while it attained to a maximum of 17 feet per second, 
'048 of a second later. 
The formula employed to determine the velocity of recoil would be : 
Wuss (« x w>) V 
W as weight of gun carriage in pounds, 
w b weight of projectiles. 
yf s weight of powder oharge. 
u as velocity of gun and carriage in feet per second. 
F - velocity of projectile in feet per second. 

This, of course, would only apply where the gun and carriage are free 
to recoil without check. 

The velocity of recoil of a small arm could be ascertained by the 
same formula, supposing the gun or rifle were arranged so that it oould 
move back without hindrance. 

The violence of recoil directly depends on the product of the weight 
of projectile multiplied by its muzzle velocity when it leaves the barrel. 
If yon wish to increase the muzzle velocity without increasing the) 
recoil, yon most lighten your ballet and increase your powder charge, 
thus keeping W V oomtant. 

I will close with a short extract from the range table of the twelve- 
pounder gun ; 

Range. Elevation or Depression. 

100 yards 17' depression 

200 yards 11' depression 

800 yards */ depression 

400 yards tf elevation 

800 jaxds 9* elevation. 

The absolute jump is 22 minutes, and, as about 5 minutes elevation 
is required for 100 yards, the actual depression given at 100 yards 
range is 17 minutes, as shown. The 4in. breechloader of 22owt. has 
only 6 minutes jump ; the 6in. 6 tons, 7 minutes. Bach gun varies. 

Fleub-ds-Lts. 

Sib,— Having read the letters on this subject, I beg to offer the 
following as a solution of the apparently knotty question : Recoil, 
whioh is accelerating, and is in fact two separate recoils, is due to two 
distinct forces, which follow each other with such rapidity that they 
are virtually one. The first recoil is due to the combustion of the 
powder (which onlv acts equally on all sides whilst the powder is 
burning), its action being principally on the base of the cartridge case) 
and the base of the projectile. The amount of strain that the breeoh 
therefore receives varies, ceteris paribus, according to the weight of 
and resistance offered by the projectile, 'lhe second recoil, which 
comes into play as soon as the gases leaves the barrel, is due to the) 
inrush of air into the barrel to fill the vacuum that the explosion haa 
caused. So instantaneous, however, is the whole action that the 
second recoil forms an accumulative force, whioh bears out the experi- 
ments mentioned by *• Fleur-de-Lys," where the recoil was found to 
reach a culminating point '048 of a second after the pro jeotUe had left 
the bore. 

The formula quoted by "Fleur-de-Lys" for *fclrtnU«« g recoil in 
only approximately true with black powder, and totally ineorreet 
with nitrocompounds, on account of the properties and powers of 
each being so widely different. This formula is based on the sap- 
position that the rifle is driven hack with the same force that the 
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ballet is propelled forward, the difference of velocity being due to 
their unequal weights. But such is not the oaee ; the ballet, which 
start* first on the combustion of the powder, is followed by the force 
of the gases, which always attach the weakest point, whilst the recoil 
is doe to the wave pressure set up by the resistance offered by the 
projectile and the barrel to the free expansion of the gases, together 
with the vacuum before mentioned. There are also other causes 
which tend to augment this recoil in black powder, such as foaling, 
smoke, and solid products, Ac. ; bat of these more anon. 

The above theory I have often proved by attaching to a cartridge 
ease (say a 12-bore pigeon-case) a wire about 12in. long, sufficiently 
strong to support both the weight of the case and the powder (filled 
to the brim), when on igniting the charge I have found it born oat 
harmlessly, and at the same tame to only slightly vibrate the wire. 
Bnt on repeating this experiment with bat a few grains of black 
powder, or with a nitre-compound enclosed with a tight wad, I have 
had the wire bent doable, and very often blown ont of my hand. This 
tends to show that black powder most have a projectile in itself, 
which, by resisting the free action of the gases, causes a recoil even 
though the explosive is not enclosed, or its free action otherwise 
resisted. 

That this is, without doubt, the case, the following tables will 
show, by their enumerating the products of combustion of the 
different explosives : 

Black Powdxb, 



Carbonic acid 87*18 

Carbonic oxide 2*58 

Nitrogen 11-17 

Solph. hydrogen *81 

Marsh gas *09 

Hydrogen -06 

Oxygen -06 



Total gaseous products.. 



41-94 



Carbonate of potassium ... 

%&** : ::: 

Salphocrmnide „ 
Nitrate , t 
Potash 


... 24*97 
.. 18*68 
.. 1*20 
•IS 
•11 
.. 1-73 


Carbonate of ammonia 


•02 


Sulphur 


•27 



Total solid products 68*09 



Another authority gives a still lower figure for the gaseous products 
of black powder, vis. : 

Carbonic acid 20-12 

Carbonic oxide -94 

Nitrogen 9*98 

Bn lph. hyd rogen -18 

Hydrogen 

Marsh gas 



Total 



•14 
31-38 



products 

Nitre-compounds, however, have a much larger proportion of 

kses, s.o. .- 

Nitrogen 10-90 

Carbonic acid 09-90 

Carbonic oxide 5-20 

Hydrogen 4*50 

Total gaseous products 90-20 

Thus leaving only 9*80 as the total solid products. 

From these tables it will be seen that the products of black powder 
sure, on an average. 64 per cent, by weight solid and only 86 per oent. 
gases, whilst in nitro-oompounds the proportion is lOto 90 respectively. 

Thus, on combustion, besides propelling the projectile, black powder 
must expel 64 per cent, by weight of solid produots in the shape of 
fouling and smoke, which in the Martini -Henry makes about 60m. in 
addition to the weight of the ballet, and accounts for the great differ- 
ence of recoil in this rifle when black powder or a nitrocompound is 
used. Most of your readers must have noticed the same thing with 
the nitrocompounds for sporting purposes, though the difference in 
this case is hardly so forcibly marked. 

As regard* jump, mentioned by ' ' Fleur de-Lvs " to be very consider- 
able in field guns, it is simply due to the resistance offered to recoil 
being so very much below the axis of the barrel, which naturally gives 
the gun a rotatory motion round the trail. Ihis d : sadvantage was 
especially prominent iu the Soudan War, where the trail of the guns 
were found to dig into the sand and cause the projectiles to fly high. 
The bend in tbe stock of a rifle or gun causes tbe same thing, but in a 
very modified form ; and the more bend there is in a stock (as in a 
pistol) the greiter will be the jump. In the Maxim gun (though the 
trail rests on the g-ound in a similar manner to field guns), where the 
barrel shoots back horizontally, and where the chief resistance is in 
continuation of the axis of the bore, this jump is not so perceptible. 

It seems to be a very common error, even with men having a good 
practical knowledge of guns and powders, to compare carbon mixtures 
and nitrate compounds upon the supposition that their properties and 
powers are the came, ana thus to find their theories and calculations 
totally upset by experiment. 



Since writing the above— dealing, as it does, with the subject gene- 
rally and on a broad scale, and which, unfortunately, was too late for 
last week's publication— I have had the pleasure of reading your more 
detailed article, and therefore take the liberty of adding to my original, 
if you will kindly spare me the space. 

The crooked stock of a gun, that is either cast on or oast off, erases 
the weapon to shoot to one side of the mark — the reason being that, like 
the trail of a field piece, which is below the axis of the barrel, the 
resistance to the recoil in th-s case is to one side, causing the gun to 
revolve round the end of the stock (as round a pivot) to that side to 
which the barrels lean. This accounts for the slewing round of the 
guns of this type mentioned in " Some Notes on Recoil." 

As regards recoil itself, the question when taken in every minute 
detail is much more complex than the usual formula used for calculat- 
ing its force would lead one to imagine. "Fleur-de-Lys" slightly 
altered it by adding the weight of the powder charge ; but I am afraid 
I quite fail to recognise this as a factor, at least no more than two-thirds 
of it, and even then it is in the form of the solid product of the com* 
bastion, and can hardly be termed the powder itself. Mr Pike, I 
imagine, was much nearer the mark when he mentioned " the force 
necessary to drive out the gases themselves ; " he saw plainly that there 
was a something which gave recoil to a blank cartridge besides the 
resistance of the wad, but he was unable to account for it satisfactorily. 
I think that if he has had the patience to follow me so far he will agree 
with me that it is not unlikely that the solids and smoke, and the 
resistance of the air in the barrel, together with the inrush of the sur- 
rounding air to fill the vacuum after the gases leave the barrel, should 
cause this apparent phenomenon. 

Personally I have always rejected, on the face of it, the popular 
formula (though it is stiQ taught at the School of Musketry), and 
therefore I have refused to use it in any calculations; but that its 
inaccuracy should amount to an absurdity, I only learnt for the first 
time from your exposing that fact in your last edition. And certainly 
a theory that gives the recoil of a 12-bore gun (.weight 71b. and with 
Iftos. of shot) m excess of the '46-bore Martini- Henry, is entitled to 
be regarded at least with suspicion by anyone having any practical 
experience of the subject. 

With the theory of the two forces you mentioned in your article of 
March 9 (p. 197) 1 beg to most heartily agree with you, especially in 
the reaction after the bullet has left the barrel, consequent on one 
of the forces of the counterpoise being released — which tends to support 
tbe experiments with the French gun, whore the recoil was greatest 
after the projectile had left the barrel ; whilst it is evident that the 
air in the bore must resist the p*ssa^e of the projectile, and be com- 
pressed in the act of expulsion . I will, with your permission, add both 
these forces to those of the formula I shall enumerate below. 

I will now briefly try to trace the action of the gases and projectile 
in the bore of a gun. Bach grain of powder, by its combustion, as the 
ignition reaches it, forms gases & of its own weight, and about 260 
tunes its own balk (at ordinary temperature and barometrical pres- 
sure), whilst it evolves 740 units of neat, which raises the whole to 
about 4000° Fahrenheit, and exercises a pressure of 6600 atmospheres, 
or about 43 tons to the square inch, and at the same time, leaves W by 
weight of solid produots (which at this stage are in a liquid form). It 
is therefore natural that these solids suould, by their interruption to 
the free action of the gases, create a wave pressure, and thus, together 
with the air in the barrel, cause in the first instance a resu»tanoe 
greater than that of the friction of tbe ga-es and projectile against the 
sides of the bore. From this it is evident that the backward pressure, 
which is the greater, causes the gun to recoil, which takes place soon 
after the projectile has ttar ed— the order that their inertia) are over- 
come being according to their respective weights. In a nitro-com- 
pound, however, this is perhaps reversed at the outset, and would 
account for the impression that these powders, when fired from a rifle, 
have been known to give to men of sensitive touch — viz., that the 
first movement of the weapon on being fired was forward, and not 
backward. Following the projectile as it now passes down the bore, 
the recoil slightly increases (according to the friction offered) ; but 
directly it leaves the muszle the recoil is augmented by the release of 
one of its counter-forces, when the friction of the projectile, that 
has up to this point been carrying the weapon with it, is replaced by 
the inrush of air into the vacuum, thus bringing the recoil to a climax 
(as is found to be the case by experiment), 048 of a second after the 
projectile has left the bore. 

Thus it would appear that, in order to calculate the force and 
energy of recoil, the following should be taken into consideration, 
viz. : (1) weight of arm ; (2) weight of projectile ; (8) weight of solid 
produots ; (4) weight and force of the air in the barrel ; (6) friction 
(comprising size of bore and nature of rifling) ; (6) initial velocity ; 
(7) reaction on the projectile leaving the bore ; (8) wave pressure ; 
(9) force of the inrush of air to fill the vacuum caused by the 
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From which it is evident that the more accurate manner to estimate 
recoil is to do so by practice ! and not by theory. 

Herbert Woodgatb, 24th Begt. 

Lyric Club, London, March 7, 1889. 

[Some comments on the above letter are included in an article in 
another column ; see page 201. — Ed.]. 



• Sir—" Fleur-de-Lys " is too positive in his correction of your 
correspondent Mr. Pike's statement that recoil— that is, the recoil 
that we see and feel— has no effect on the flight of a shot. There is 
no doubt Mr. Pike is perfectly correct. 

There is a great deal of recoil noticeable with the carbine, and it is 
frequently, if not generally, more evident with a pood shot than with 
a bad one, for the reason that an experienced shot holds his weapon as 
lightly as possible to avoid cramping the muscles. I have frequently 
at target practice with my regiment, when a known good shot is firing, 
seen toe muzzle of the carbine jerked upwards 9in. or lOin. at each 
shot— giving anyone who was not aware that the recoil produced no 
'effect on the projectile, the impression that the bullet had gone to the 
stars ; and yet bullseyeB or centres were registered at everyshot. 

The action of an explosive gas is almost wholly in the direction of 
least resistance — always supposing^ which is the case with every 
weapon, that there exists a direction in which the gas encounters 
much less resistance than in any other. When a gun or rifle is fired 
there is a momentary pressure on the shoulder (not the recoil that we 
see\ caused by the inertia of the shot ; but this is rapidly relieved as 
the Bhot, with accelerating velocity, moves down the barrel. 

Your statement in your article on recoil, that, daring the passage of 
a rifle bullet, there is an actual tendency to drag the rifle from the 
th udder forwar "s, is undoubtedly quite correct. This, in conjunction 
with my explanation of the origin of the real recoil, fully explains why 
anyone firing a rifle experiences a greater shock than he does with a 
smooth-bored weapon. 

What we understand by recoil is produced only indirectly by the 
explosive gas, and directly by the atmosphere. When a gun is fired, 
as soon ns the shot has left the barrel the force of the explosive gas is 
exercised on the air in front of the muzzle, which it drives forward 
with the same energy that it has expended on the shot, creating 
thereby a vacuum immediately in fr. nt of the muzzle, and beyond 
this vacuum a zone of diminished atmospheric pressure, or partial 
vacuum, as it is sometimes absurdly called — an unpardonable solecism. 
In front of this, again, a zone of atmospheric compression is created, 
when the air, in addition to its own bulk, receives the bulk of the 
displaced air. The vacuum thus created is formed, of course, in the 
barrel as well as in front of the muzzle. Instantly after the explosion 
the compressed air rushes back to fill this vacuum, and rushes down 
the barrel with a force precisely the same as that of the gas itself, 
because action and reaction are equal and opposite. 

If a gun were perfectly straight, a direct blow on the shoulder would 
be felt ; but as the stock js bent, and the line of the r arrels produced 
passes over the shoulder, it has a tendency to make the weapon rotate 
aVont the point of support— the heelplate. This is the action we 
notice, and the blow caused by the air rushing down the barrel and 
striking the breech end of the barrel is what we feel. As the passage 
of a rifle bullet down the grooves has a tendency to pull the gun 
forwards away from the shoulder, the air drives the rifle backwards 
against the shoulder with greater force, because there is more play 
and more recoil is felt. I can illustrate the existence of this vacuum 
in a somewhat striking manner. My house is situated three-quarters 
of a mile from Hounslow Powder Mills. At serious expl< sions our 
windows are broken, but the glass flies outwards, not inwards, because 
the pressure of the air outside is lowered. On one occasion the sashes 
of one window were forced out of the frame, and a door in the interior 
of the house pulled off its hinges, both being drawn in the direction 
of the explosion. 

"Fleur-de-LysV statement that the depression given to a 12- 
pounder gun at Bho' t ranges is necessitated by the recoil is quite 
incorrect. Having served at one time in the Royal Artillery, I can 
assure him there was no depression necessary with smooth-bored 
guns, elevation fo lowing point-blank. This puts him quite out of 
court. The necessity for this elevation arises from the fact that 
a shot, on leaving the bore of a rifled gun, iB revolving about its axis 
at a speed, on an average, of about two and a half miles per minute. 
More than double hurricane velocity is consequently the velocity of 
the current of air carried round with it. At short ranges, as the 
projectile is close to the earth, this current ia in contact with the 
ground, and becomes compressed, and reaction upwards follows, 
•striking the shot on its under surface, and causing it to riee until 
equilibrium is established above and below. At greater ranges the 



shot is too high for the current to be affected. On account of in- 
equality of pressure caused by this current, the shot is also deflected 
to the right at all ranges, and is allowed for. 

E. G. M. Donnithornb, Lieut.-Col. 



Sir,— Colonel Donnithorne has slightly misunderstood my letter. 
I contended that jump begins before the bullet has left the bore, but, 
as recoil continues afterwards, jump, a direct resultant of recoil, must 
continue too. The recoil of a carbioe has an effect in making it shoot 
high, but this effect is small compared with the violent up-throw of 
the muzzle which takes place after the projectile has left the barrel. 
Jump and recoil begin while the bullet is moving down the bore, but 
are greatest just after it has left the muzzle. 

The explanation about the 12-pounder B.L gun is rather a startling 
one, but its fallacy is very easily proved. I have seen the 12-pounder 
fired from the brow of a hill, and. although the shell was a long way 
above the ground directly it had left the muzzle, the elevation for 
similar ranges was identical with that given when the gun was fired 
on level ground. The charges for the old smooth-bores were so small, 
compared with the weight of the gun and carriage, that their shootins: 
point blank is readily accounted for. Mackinlny's " Text Book of 
Gunnery " giveB " jump " as the reason for the depression given in 
modern guns at short ranges, so that I have rather a strong authority 
on my side. 

With reference to the latter part of Captain WoDdgate's letter. I 
do not agree with him that the force necessary to expel the powder 
gases themselves from the bore of a gun are the cause of pressure and 
recoil— at any rate, to an appreciable extent. That a blank charge, 
when fired in a gun, may cause considerable pressure is a well-known 
fact ; and the crusher-gauge has registered as much as 5 1 ma to the 
square inch in a heavy K.M.L. gun, when there has not even been a 
wad over the cartridge. The explanation of this I take to be as 
follows : In small arms, and in the latest types of heavy breechloading 
ordnance, the cartridge is ignited in rear, while in radially-vented 

?;uns it is ignited four-tenths of its length from the base. As, there- 
ore, the hinder portion of the charge is converted into gas first, it 
drives that part of the powder which is yet nnconsumed in a mass up 
the bore, practically making it into a light projectile, and thus causing 
pressure. The resistance of the air in the gun to expulsion by the 
gases increases the internal pressures, and therefore the recoil. 
These two agents I consider account for by far the greater portion of 
the stresses generated in firing a blank charge ; and I believe that, 
were a gun loaded with a charge of powder only and fired in vacuo, 
the cartridge being ignited from the front, the resulting pressures 
would be found to be very small indeed compared wi'h those obtained 
on firing a similar gun with a similar charge in atmospheric air and 
igniting the cartridge near the base. Unfortunately, this is only a 
matter of conjecture, as it would require extensive apparatus to make 
the experiment, even on the smallest of scales. 

The theory that the violent kick of a rifle is caused by the sudden 
inrush of atmospheric air after the projectile has left the muzzle, does 
not seem to me at all a sound one. If this is the case, we will suppose 
that a vacuum is formed in front of t^e muzzle in any gun or rifle ; 
then it follows that the violence of the kiok would vary direct 1 y as the 
sectional area of the barrel; and, therefore, the kick of a 12 bore gun 
with a similar charge and muzzle velocity should be far greater than a 
Martini-Henry, which is of much smaller calibre ; but we know it is not. 
Another point, the pressure of the air is only 151b. on the square inch. 
Would this be enough to cause appreciate recoil ? I think not. 

Flbcr-de-Ly8. 



Sir,— I notice two letter? in the last Field , in whioh the theory is 
put forth that the inrush of air into the barrel is the cause of the 
greater part of the recoil. I have made the following calculation to 
show that such is not the case. The momentum of the particles of 
gas and other products of combustion would doubtless cause the 
pre sure in tl-e barrel to fall eomewhat below the atmospheric pressure. 
but anything approaching a perfect vacuum is highly improbable ; and 
even supposing that a perfect vacuum were formed by the explosit n, the 
force resulting from the inrush of air would be comparatively small. 
Let us see what it would really amount to. 

A cubic foot of air of normal density weighs about 530 grains, and 
about 12*5 cubic inches would fill a 12-bore barrel 30in. long; so that 
the 12'5 cubic inches of air would weigh a trifle under 4 grains. The 
velocity with which air will rush into a vacuum is about 1298ft. per 
second, which is also about eqral to the muzzle velocity of the charge. 
Again, a pellet of No. 5 shot (218 pellets to the ounce) is almost exactly 
2 grains in weight; and if we project two such pellets (weighing 
4 grains) down the barrel with a velocity of 1298ft. per second, the 
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•energy expended on the bottom of the bore would be just about equal 
to that given out by a column of air rushing down. Now two pellets 
of No. 5 form less than the hundredth part of an ounce of No. 5 shot; 
so that the recoil due to the air rushing down would not equal the 
hundredth part of the recoil caused by imparting the muzzle Telocity 
to a loz. charge of shot. H. P. 



NOTES ON RECOIL AND JUMP. 

(Field, March 16, 1880 ; Vol. 73, p. 384.) 

Oub previous article (cage 197) touched on certain phenomena con- 
nected with recoil which are observable between the setting of the 
shot in motion and the occurrence of the " Hck " which so distinctly 
emphasises the departure of the shot from the barrel. Some amount 
of momentum had been imparted to the gun while the projectile was 
moving from breech to muzzle ; a sudden accession to this momentum 
was received on the disjunction of barrel and shot ; and after these 
had been driven asunder, the momentum would be further added to 
by the outrush of gases, which, impinging on the external air, thrust 
back the barrel from which they are emitted, in like manner as a 
rocket is driven in a direction opposite to the month of the tube from 
which its flame rushes forth. 

Recoil from firing Powder without Shot. 

The effect of the outpouring of gases from the gun varies with the 
nature and quantity of the powder, which has a considerable effect on 
recoil, independently of the weight of projectile. If, however, we 
take the ordinary formula alone into consideration, there should be no 
recoil unless a projectile is used ; but it would be idle to assert that 
such is the result. Of course, when a gun is fired with blank cart- 
ridge, the recoil is much less than when the pun is shotted ; but recoil 
there is beyond question, and it increases with the quantity of black 
powder used, although without any shot. 

A week or two ago we had an experiment carried out with a 12-bore 
gun, loaded with 8drs. of 0. A H. No. 4 powder, and fired from Mr. 
Walsh's machine rest, the spring balance of which was screwed up 
to a resistance of 601b ; which may be taken as having a somewhat 
similar effect to the resistance of a man's shoulder. As no shot was 
used, the paper cartridge case was reduced in length, so as to allow only 
the ordinary amount of turnover on the wad. On the charge being 
fired, the indicator on the spring balance was moved from 60 up to to. 
When the cartridge case was entirely filled with No. 4 powder (the 
qtiantity then used being Zjdrs.), the register was 74. When, however, 
l&oz. of shot was added to Sdrs. of powder, the record rose to 84. 

With a Schultze charge of 42grs. (the equivalent of 8drs. black), 
no effect whatever was produced upon the spring balance screwed 
up as above stated, when the powder was fired without shot ; and 
even when the screw was relaxed, and the indicator put back to 0, 
Schultze gave no record ; whereas Sdrs. of black moved the indicator 
from to 10. With ljoz. of shot added, black powder moved the 
indicator from to 42 ; while Schultze moved it to about 36 from the 
zero point. We may conclude, therefore, from this experience of 
Schultze powder without any shot, that it would not be a very desirable 
compoundto charge a rocket with. 

As bearing on the difference between black powder and nitro- 
compounds in produomg recoil, some very pertinent remarks are 
made by Mr. Herbert Woodgate, in a letter previously printed 
(pp. 106-200). He points out how largely the black powder gases 
are loaded with solid residue when they leave the gun, and also shows 
how much larger a proportion of the original weight of the nitro- 
compound is converted into gas. But even more remarkable than the 
additional percentage by weight is the greater body of gases from the 
nh>CMxnnpound. Taking the first analysis of black powder quoted by 
Mr. Woodgate, because it runs much closer than the other to the best 
quality of sporting gunpowder, we will put the volumes of gases into 
comparison with those of the nitrp-coniponnd of which he also gives 
an^ analysis. We do not know from which of the nitro-compounds 
this particular analysis was made, but it does not appear to be either 
Schultze or B.C., and they differ from one another more or less ; yet, 
although not directly representing these sporting nitro powders, it 
may serve to exemplify the difference in characteristics of nitro- 
compounds as opposed to the old black explosives : and the difference 
will be all the more striking in the example quoted by Mr. Woodgate, 
from the fact that in this sample the characteristic features are more 
ftrongly marked than in the sporting powders coming within the same 
category. ^ 

But variations are not wholly confined to nitro-compounds. for 
black powders likewise differ considerably in the volumes ot gas 
evolved. As regards the meaning of the word " volumes," in the 
special sense here used, we may briefly say, without going into minute 



details, that if a cubic inch (or cubic foot, or other measure) of black 
powder is fired, it gives off about 260 volumes of the same size 
(whether cubic inches or cubic feet, Ac.), the gas being measured 
when cold : and an equal weight of a nitro-compound may give off 
more nearly 1000 cubic inches (or feet) under similar conditions. 
The relative number of volumes of the different gases from equal 
weights of powder, as deduced from the percentages given in Mr. 
Woodgate's letter, are as follows : 



Black Powds*. Volumes. 
Carbonic acid 187 

,, oxide '10 

Nitrogen 89 

Hydrogen 6 

Other gases 7 



Total. 



Nitbo-compouhd. Volumes. 
Carbonic acid 354 

„ oxide 42 

Nitrogen 84 

Hydrogen 502 



Total. 



It will be observed that more than half the whole body of gas 
from this nitro-compound is hydrogen -, of which there is a merely 
nominal quantity in the black explosive. Now, hydrogen is an 
extremely light gas, being only about one-fourteenth part of the 
weight of ordinary atmospheric air, whereas carbonic acid gas is more 
than half as heavy again as air; and there is a law with respect to the 
diffusibility of gases, according to which a light gas is more rapidly 
diffused than a heavy one— the light gas mingling with the heavy at 
a rate proportionate to the square root or their densities. Con- 
sequently, if a gas one-fourth the density of air were brought into 
contact with the atmosphere, it would be absorbed therein twice as 
rapidly as one which equals the air in density ; while the converse 
would be the case with a very heavy gas. And it may be assumed, 
therefore, that as carbonic acid gas is about twenty-two times as 
heavy as hydrogen, the latter would be diffused nearly five times as 
rapidly as the former. 

Practically, however, this would only come into operation to a com- 
paratively limited extent with Schultze and similar powders, because 
a considerable amount of nitrate of barium or potassium is introduced 
in the manufacture, and there is a much larger proportion of solid 
residue than stated in Mr Woodgate's analysis, and consequently a 
smaller proportion of gas products. Besides the permanent gases, 
however, a large quantity of water is formed by the explosion of the 
powder ; and this, in the form of vapour, would add considerably to 
the body of gaseous matter in the gun-barrel. 

The application of these tedious particulars may be made in this 
way. When a shot is fired from a gun loaded with black powder, 
there is a rush of gases which exceed the atmosphere in density ; 
besides whioh the gases are loaded with particles of solid matter 
which considerably exceed their own weight. On the other hand, 
the gases from the nitro-compound are of rather less average density 
than the atmosphere, and are not burdened by so immense a mass of 
solid particles, but are supplemented bya considerable body of steam, 
which also is lighter than the air. When the rush of gases, &c., 
from the black powders occurs, there is a loud report from the violent 
concussion of the heavy mass of gas, &c, with the atmosphere, waves 
of air are borne long distances away, the gases disperse slowly, and 
smoke comes curling out of the barrel for some time afterwards. 
When the nitro-compound is fired, the report is less ; and the air-waves 
not being so extensive, the effect is more local, the gases are quickly 
diffused in the atmosphere, and there is very little indication of their 
lingering in the barrel. 

Inasmuch as action and reaction are equal, these outward 
effects may be expected to have a counterpart in the back-thrust 
of the gnu. So long as the gases remaining in the barrel exceed 
the pressure of the atmosphere, they would be adding to the 
momentum of recoil ; the more extended the time, the greater the 
effect ; and the powder which is the most prompt in " clearing out " 
will add least to the back pressure. The rapid condensation of the 
steam into water may also be an element in the reduction of the 
recoil from nitro powders. 

We do not give muoh credence to the statement that recoil results 
from the air rushing into a vacuum in the barrel ; for it seems to tis 
that the barrel has no vacuum. Until the pressure or the gases 
therein is reduced to the pressure of the atmosphere, the gases would 
poor out. but the air could hardly rush in ; and we are of opinion 
that the kick " would practically be over before the air could force 
an entry. 

Differences of Recoil with Equal Velocity of Shot, 

We frequently have heard it said, or seen it stated in print, that if 
a nitro-compound gives the same amount of muzzle energy as black 
powder, there must be the same amount of recoil in the gun. This 
assertion was denied, many years ago, by sportsmen in the habit of 
using Schultze powder. They were perfectly content with the results, 
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without troubling their heads with theories; and we are quite of 
opinion that they were correct in their practical conclusions. 

Different varieties of black powders nave also their differences of 
recoil. It has been found, with big guns, that more recoil is given 
with the large-grained powders adopted to lessen the strew in the 
barrel^ than with the smaller grain previously in use. But in such 
cases it must not be forgotten that the powder-charge has been 
largely increased ; and if, in the same gun, a 861b. charge is used 
instead of 301b. ( in order to produce the same muzzle velocity, it is 
not very surprising that there should be more recoil, although in a 
calculation based merely on muzzle velocity and weight of shot there 
would be no difference. 

Without dwelling, however, on what occurs in artillery practice. 
we mav give a few particulars as to what has been found to result 
from the use of different powders in ordinary shot guns, and there- 
fore lake some records from the Field gun trial of 1879, in which 
black powders alone were used. In order to avoid the complication 
which would arise from giving all the charges, we extract those only 
in which the same weights of powder and shot were employed by 
several competitors. We add the weight of the guns, and likewise 
the pattern and force recorded. The pattern is given because the 
" kick " is believed to be influenced by the choke, and the extent of 
the choke will be indicated by the pattern : while the force record 
will show that the gun which kicks most does not necessarily hit 
hardest. In there trials, the spring balance of the machine rest was 
screwed up to 801b. resistance. 

In all the 12- bore guns here given the shot oharge was lftoz. of 
No. 6, and the results (arranged in the order of greatest recoil) were 
as stated below. They are the averages of twenty-five rounds from 
each gun. 

Gun's 
Weight and Amount of Weight. Average Pellet 

Variety of Powder. BeooiL lb. oz. Pattern. Force. 

Sidrs.C.AH.No.4 112 7 1 180 2-01 

ditto Ill* 6 14 210 2-39 

„ coarse basket grain ... 111$ 6 7 174 2*25 

„ P. AW. No. 4 Ill 7 4 204 2*31 

ditto 109 7 4 207 2*23 



3 drs. C. & H. No. 6 .... 


107* 


ditto 


107 


„ ditto 


102ft 



7 4 
7 8 
6 9 



224 
162 



2*02 
2*22 
2-07 



In the 16-bores, with loz. of No. 6 shot, the results were as 
follows with the charge that was mostly used : 

Gun's 
Weight and Amount of Weight. 



Variety of Powder. 
2f drs.P. &W. No. 4 

ditto _ 

„ C.ftH.No.4 II 

, , coarse basket grain 

„ P.AW.No.4 105 

„ C. AH. No. 6 104 

ditto 104 




Average 
Pattern. 

... 144 ... 

... 161 ... 

... 170 ... 

... 153 ... 

... 157 ... 

... 166 ... 

... 150 ... 



Pellet 
Force. 
. 212 
. 2-15 
. 2-23 
. 2«19 
. 2-07 
. 2-03 
. 2*10 



In the 20-bores, loz. of shot was likewise generally used, but the 
powder charge varied so much with different competitors that only 
the following four adopted equal quantities : 

Gun's 
Weight and Amount of Weight. Average Pellet 

Variety of Powder. Becoil. lb. oz. Pattern. Force. 

2|drs.P.&W.No.4 105 6 133 1'77 

„ C.&H.N0.3 104* 5 13 160 2-16 

i, P. AW. No. 8 101$ 5 13 150 2'30 

„ C. AH. No. 6 95 5 13 174 1-90 

Some of the variation in recoil of guns of the same weight, using 
equal charges of the same powder and shot, must doubtless be due to 
other influences, such as peculiarity of boring, difference of wads, 
variation of turnover, and so on. Extra tightness in the wads, and 
increase of turnover in the cartridge case, have a material effect in 
developing the force of the powder, Because that force is not a fixed 
amount, dependent upon the quantity used; and under some con- 
ditions 8drs. may develop more force than a much larger charge fired ' 
under other conditions. 

Effect of Turnover of Cartridge Cask. 

The turnover of the case has a considerable influence on the 
amount of force developed by the powder, more especially with the 
nitro-compounds ; and very few persons have any idea of the amount 
of resistance given by the coiled paper or crimped brass end of the 
case. We were told, several years ago, by a civil engineer, that he 
had cut out the base of a brass perfect " case of No. 16 gaupe, and. 
applied weights to drive out the wads and shot enclosed therein, and 
it took about 1001b. dead, pressure to force the charge through the 
crimped end. 



A few weeks ago, when Mr. Griffith carried out the experiment* 
mentioned in our last article (page 197), of forcing a bullet through a 
rifle barrel, he likewise tried an experiment with paper shells of 
12-gauge. They were Eley's salmon-coloured oases, which are of the 
same quality as their green ones. The extent of the resistance 
naturally varied with the amount of paper rolled over; and the 
pressure required to overcome the resistances was as follows : With 
I inch turnover, 1251b. dead weight ; with £inch, 1451b. ; with § inch, 
1701b. But when the charge is once forced out of the case into the 
barrel, a few pounds suffice to push it through the smooth-bore — the 
amount varying from about 101b. with ordinary 12-bore wads, to 181b. 
with the tighter Field and felt wads of 11$ gauge. Where, however, 
the barrel is choked, increased pressure is required at the constriction, 
the weight requisite being about 201b. with the 12-bore wads, ana 
261b. with those of 11$ gauge. 

The great resistance in the cartridge case, however, is not solely 
due to the paper turned over, but results from the combined effect of 
the pressure behind and the stoppage in front of the shot, which 
causes the pellets to jamb tightly against the walls of the barrel ; and 
this resistance has to be overcome in addition to that of the paper 
turned over. Consequently the same resistance would not be incurred 
by cartridges containing no shot. 

Commencement of the Becoil Movement. 

The great amount of pressure produced in the chamber before the 
turnover is forced open does not affect recoil ; for it is only when the 
shot begins to move, that reaction takes place. But the extent of 
the reaction will depend on the degree of impulse imparted to the 
shot ; and a quick-burning powder will, by giving greater initial speed 
to the shot, also cause an earlier back movement. 

About twelve months ago we published (Field, Feb. 11, 1838) an 
article giving an account of some experiments carried out by Mr. 
Griffith to ascertain the time taken by the shot in its passage down 
the barrel when different powders were used— the chronographic 
records being made from the fall of the hammer to the arrival of the 
shot at different distances from the breech. From that article we 
take the following particulars relative to the times of black powder 
(C. A H. No. 4) and Schultze for the first 6in. of the barrel, and for 
the remaining 2ft. : 

Extent of Movement. Black Powder. Schultze. 

First 6 inches '0041 second. •0063 second. 

Next 24 inches "0014 „ -0013 „ 

Here it will be observed that, as the black powder burns more 
rapidly than Schultze, it drove the shot the first 6in. in much less 
time; but in the remaining four-fifths of the barrel (or 24in.) 
Schultze had a trifle the advantage. 

Now let us see what the effect was on recoil. About the same time 
as above-mentioned Mr. Griffith tried some experiments with the same 

Sn (a choked 12-bore of 7|lb. weight), in order to ascertain when 
e first movement of recoil began ; and we now give the results of 
these experiments, in illustration of what is stated above. No 
obstruction whatever was offered to the backward motion of the gun, 
which was freely suspended ; and the time was taken by chronograph 
from the first retrograde movement of the barrel to the issue 
of the shot from the muzzle. ( The times with successive shots 
were not so regular as could be wished (possibly owing to variations 
in strength of the caps), but, as they all pointed in the same direction, 
they may be taken as tolerably correct ; and the averages show that 
the first movement indicated by the black powder was *0015sec. 
before the shot reached the muzzle, whereas with Schultze it was 
'OOlQsec. before ; and, from the difference in time, it must be obvious 
that the movement with black occurred when its charge was at a 
greater distance from the muzzle than was that of Schultze. How 
far the shot had travelled when the recoil movement demonstrated 
itself may be estimated on comparing the times just mentioned with 
those previously given : 

Black. Schultze. 

Total time for 30in. barrel *0055second *0076seoond. 

Deduct recoil time "0015 „ *0010 „ 

Time from fall of hammer ... *0040 „ *0066 „ 

On comparing the last line of this small table with the first line 
of its predecessor, it will be seen that the first movement with black 
was indicated a short time before the shot had reached the 6in. point, 
while with Schultze there was a longer period after passing beyond 
that point. With the former, the shot was probably about Bin. from 
the breech, or 2£in. from the end of the cartridge case ; with the 
latter the snot was probably some 9in. orlOin. from the breech. 

[Another recoil experiment, with a gun freely suspended, to ascertain 
effect of inrush of air into a vacuum produced by an air-pump, is 
described in a subsequent article, page 203..] . . 
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The "Jump" of the Gun. 

The differences in the commencement of the initial movement 
of recoil will doubtless have some influence on any divergencies 
produced on the line of flight of the projectiles. We do not believe, 
however, that, with the short range and wide spread of shot from a 
smooth-bore gun, any material effect will be produced ; otherwise, 
when Schultze is used in the first barrel and black in the seoond, 
one might expect differences of result. Our impression is that such 
effects as " jump," or deviation to right or left, according to bend 
or cast-off of stock, are matters that mainly relate to rifles, where 
the frictional resistance is intense, rather than to the smooth-bore, 
where there is little to obstruct the movement of the shot when once 
it is set in motion. 

Hence a recent proposition to shoot a Martini-Henry rifle with a 
cross-eyed stock, in order to test the effect of cast-off, seemed to us of 
little practical value, except in so far as it tested the individual 
peculiarities of different persons; and these peculiarities are now 
better met by Mr. Jones's " try gun." The trial of the rifle in 
question has not come off, as Mr. Greener requested that it should be 
returned to him for further experiment. This was accordingly done ; 
■and we do not see any necessity now for the trial being carried out. 
But we may say that, before sending back the rifle, we gave it a 
private trial with a result which supported Mr. Greener's contention 
that a stock with excessive cast-off would cause a rifle bullet to be 
thrown to the left— though it did not confirm the impression that 
-~ — a:- — amount of cast-off would have this effect. On firing 



the rifle fitted to a stock having a cast-off of fully Sin., the bullets 
were thrown to the left— being placed at an average of about 2&in. 
from the centre of the bullseye, at a distance of 40 yards ; conse- 
quently, the deviation in the 40 yards range was rather less than 
the amount of cast-off in the stock. With a stock which had half an 
inch cast-off (which is more than the usual amount for a person who 
has the full use of both eyes), there was no divergence whatever when 
the rifle was aimed exactly as before. This experiment seems to us 
clearly to demonstrate that the initial recoil in the gun has the effect 
-of causing divergence where there is uneven resistance behind the 
barrel, but that the divergence is {so small as not to be worth con- 
sideration in the shot gun,' 



following extract from a letter written to Mr. Walsh by Mr. Metford. 
O.E. (the inventor of the Metford rifle), and published in the second 
volume of " The Modern Sportsman's Gun and Rifle " (p. 225) : 

When I began scientific rife work, I felt that the proper thing would be 
to rig up a telescope sight* and that it would also be a proper thing to put 
its optical axis (in which line the cross- wires lay) absolutely parallel with 
the axis of bore. . . . With my telescope set to zero (or parallel with 
bore axis) I went to shoot at 25yds., speed 1400ft., therefore drop of bullet 
at 25yds. a trifle over ftin. Telescope was lin. above bore axis, therefore I 
-expected the ballet to strike liin. under centre of spot. Nothing of the 
sort happened ; the bullet struck a considerable distance under. I at once 
thought I bad made some stupid blunder, and reset the whole work again, 
but still the rifle did the same. I then fired the rifle laid flat to ripht, then 
the bullet struck nearly as much to left, and rather under. Again, I laid 
the rifle flat to left, and this reversed the strike, the bullet going to right 
and a little under. I then came to the conclusion that the barrel was 
curved, and that I had overlooked it ; but I could not, on examination, see 
that it was at all curved. I then found this peculiarity attended all rifles, 
but with variation, and had nothing whatever to do with the bore in re 
its straightness. The point is, What is the cause P .... My friend 
William Froude solved it, and showed clearly that it was entirely due to the 
mass of the stock being unsymmetrical with the mass of the barrel; and 
that the first thing the barrel would do, on explosion, would be that the 
muzzle would flip down, the barrel bending in a curve (this flip down would 
be dependent for its amount and velocity on the masses, and length, and 
stiffness, and charge of powder, Ac.) ; and that eventually the whole motion 
would reverse itself, and the whole gun kick up ; but that the bullet would 
be gone before the barrel had returned to its level and above it, unless the 
barrel was very stiff and short. . . . Bines differ in amount of flip. 
. . . One of my rifles flips much the same amount whether I use quiok 
ox slow powder (the speed being equal). Another rifle I know is, on the 
contrary, curiously tender, and so tender that I can actually tell which 
powder is being used. Weights of powder and bullet affect it as well. Ton 
will see that there will be developed a lot of additions from the following 
cause: that the barrel, on the bullet passing the muzzle, may either be 
progressing down, or at its lowest, or returning. ... It happens to be 
a convenient caper of the rifle, as it permits a much lower front sight for 
100yds. ranges. 

In a paper by Mr. Metford on Match Rifles, in the same volume, 
he says (page 198) : " In lifles with the long fore-end, such as military 
rifles, the removing of the long fore-end increases the amount (of flip) 
considerably. A rifle, however, having an extremely short barrel, does 
not exhibit this anomaly." 

Such instances as these, however, cannot be taken as the result of 
recoil, in its ordinary sense ; but they serve to show that some of the 



phenomena of the "jump" may be due to other causes than the 
strictly backward motion of the gun, which moves very little before 
the shot is out of the muzzle, in comparison with what it does after- 
wards. 

Relation between Velocity and Recoil. 

In conclusion we may refer to a book which we quoted in our 
previous article— viz., the official " Text Book of Gunnery, 1887," one 
of the best combinations of theory and practice that has ever come 
into our hands. (It is issued by the Queen's Printers at the very 
moderate price of 4s.) At page 106 it says : "No very satisfactory 
relation between the velocity of the projectile and that of the gun and 
carriage on recoil has been determined/' 

Two formulae are given, in both of which the weight of the powder 
is taken into consideration, and in the second the weight of powder 
is multiplied by C, " a constant determined by experiment." This 
formula, the author says, " gives fairly good practical results ; but it 
must only be taken for what it is worth. No account is taken of 
several facts, or rather they are intended to be accounted for by the 
use of the constant 0." 

a This constant, we take it, has to be ascertained by experiment with 
different guns and different varieties of powder ; and it well deserves 
a biff C, for being comprehensive enough to cover all the changes of 
circumstance that have to be met. The sum and substance of the 
whole affair thus seems to be, that nothing but practical experiment 
will settle what recoil really amounts to. P. — T. 
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RECOIL EXPERIMENTS WITH VACUUM 
THE GUN-BARREL. 

Pine and Coarse Powders, Ac. 

(Field, April IS, 1889; Vol. 73, p. 608.) 

A vacuum in the gunbarrel, after the firing of a charge, has often 
been suggested, and in the recent correspondence we have published 
on recoil it was revived, on the supposition that it is accountable 
for much of the back-thrust which takes place when the shot leaves 
the barrel. We did not believe in the vacuum, for several reasons, 
one of which was, that before a vacuum could be produced— indeed, 
as soon as ever the tension of the gases within the barrel should fall 
below the atmospheric pressure outside — air would begin to force an 
entry, without waiting for the escape of the rest of the gas ; and this 
imprisoned gas, acting as a cushion, would thus tend to prevent any 
sudden blow being imparted bv a rush of air down to the breech. 

Anyone who has had experience in filling the tube of a barometer 
with mercury by the cold process, will know what effect a small bubble 
of air, when left in the tube, will have in breaking the force of a 
moving column of mercury, and how it will check the blow which 
should audibly announce that the operation is successful and the 
vacuum complete. And if so email a cushion of air suffices to curb 
the movement of a fluid body which is of more than ten thousand 
times its own specific gravity, one can hardly expect that the pressure 
of the atmosphere should so suddenly overmaster another gaseous 
body, of about equal densitv, as to produce the powerful effect known 
as the kick of the gun. However, not wishing the determination of 
the controversy to depend solely on theoretical reasons, we resolved 
to try what experiments would do towards effecting a settlement of 
the question. 

Exhaustion of Air in the Barrel. 

Having taken a single-barrel breechloader of 12-bore, drilled a 
very small hole through the barrel near the muzzle, and having also 
greased the cartridge case placed in the chamber, so as to prevent 
any accession of air, and likewise placed a greased disk of leather over 
the mouth of thegun, we exhausted the air in the barrel by means of 
an air-pump. Wnen the mercury in the gauge of the air-pump 
showed, by its nearness in level to the barometric pressure, that a 
vacuum had been practically obtained (it being impossible to get an 
absolute vacuum by the air pump), the leather disk, to which a string 
was attached, was suddenly removed, and the air rushed in with a 
loud "pop." 

Prior to applying the air-pump (which was worked up to the 
instant of removing the leather disk) the gtm had been freely sus- 
pended, so that it could move backward on receiving the slightest 
impetus ; but the effect of the inrush of air was so trifling that it did 
not suffice to overcome the vis ineriiae of the gun, which consequently 
showed no movement whatever. 

This experiment was repeated several times, always with the same 
result ; and, as here the gun weighed only 6£lb., the probability of 

'oducing any effect on a double-barrel gun of greater weight would 

j still more remote. As was pointed out by H. P. (see page 200), the 
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air contained in a 12-bore barrel would weigh barely 4grs. ; and, 
seeing that a 71b. gan weighs 49,000 grains, it can hardly be expected 
that 4grs. of air (even if it gave as effective a blow as a solid mass of 
equal weight) would impart much momentum to another body weigh- 
ing more than 12,000 times as much as itself. And, now that the 
above-mentioned experiment has been tried, we think it may fairly be 
concluded that the sensation of the kick of a gun is not the result of 
a vacuum. 

Effect of Aib in Barrel on the Muzzle Velocity. 

With the same gun we tried another experiment, for the purpose of 
ascertaining what effect any condensation of air during the passage 
of shot up the barrel, would have on the muzzle velocity of the shot. 
For this purpose, we thought it best to use a spherical ball, instead 
of a charge or loose shot, as it would enable more exact records to be 
obtained by chronograph. The gun was loaded with 3drB. of G. ft H. 
No. 4 powder and a ball weighing 552 grs. Several rounds were fired 
from the gun in the ordinary way, and the velocities were taken by 
chronograph ; and a similar series was fired, under like conditions, 
except that the air was exhausted from the barrel in the manner 
previously described. Accordingly, on the gun being discharged with 
the latter arrangement, the bullet had to drive the leather disk away 
from the muzzle before it could proceed to the first wire-screen of the 
chronograph, which was placed 80ft. from the gun, in order to prevent 
its being improperly affected by the discharge. This leather disk, 
being an inch in diameter, would doubtless offer more obstruction to 
the bullet than if it passed directly into the free atmosphere, and so 
the velocity recorded would be likely to be somewhat lower than what 
it would have been if this obstruction could have been dispensed with ; 
but the records from the air-exhausted barrel were nevertheless rather 
higher than those from the gun when fired in its normal condition ; 
the averages being, from the barrel in its ordinary state, 1181 ft. sec. 
muzzle velocity, and, with the air exhausted, 1192 ft. sec., or a fraction 
over 1 per cent, increase— not a very considerable amount, certainly, 
but still an appreciable quantity, especially when the fact next to be 
mentioned is taken into consideration. 

[Another experiment, similar in character, but with a longer gun- 
barrel, is described in a subsequent article, reprinted on page 207 J 

Effect of Vacuum upon Powder Pressures. 

Another experiment made was to try what effect a vacuum would 
have on the explosive force of the gunpowder, as recorded by the 
crusher-gauge. The result went to show that, on an average of three 
shots with and without the vacuum, the powder gave about 2 £ per 
cent, less pressure when the air in the barrel was exhausted. Hence, 
taking this diminution into consideration, it may be inferred that, 
had the bullets in both instances been propelled by the same amount 
of force, those fired from the exhausted barrel would probably have 
shown 3 or 4 per cent, higher velocity than the others, instead of 
merely 1 per cent. 

It may further be concluded that the condensation of air in the 
12-bore barrel, with the charge above stated, lessens the muzzle 
velocity by somewhere about 40 feet per second, or about one-thirtieth 
of its whole amount. The reduction of explosive force, under the 
circumstances here described, is doubtless due to the fact that, in the 
exhausted barrel, the expansion of the powder gases was only resisted 
by the weight of the bullet (about l±oz.), whereas, in the open barrel 
the bullet was backed up by the pressure of the atmosphere, which 
on the area of the 12-bore would be rather over 61b. Of course, with 
the bullet, the cartridge case was not turned over, as it would have 
been with small shot. 

Effect of Size of Powder Grain on Recoil. 

A further experiment which we tried was to test the amount of 
recoil given by different powders under exactly the same conditions. 
A discussion on this subject took place in our columns some time ago, 
and a correspondent contended (see page 74), because greater recoil 
had been produced by Blow-burning powders in artillery, that slow- 
burning powders must also give more recoil in sporting guns. 
Another correspondent thereupon said, as many others have said at 
various times, that his experience was opposed to this contention, for 
he had found his gun kick more with 5io. 2 than with coarse grain ; 
but this elicited the rejoinder that " the fact that No. 2 black kicks 
more than coarse black of itself proves that the combustion of the 
former is slower than that of the latter when exploded in the bore of 
the gun." Happening to have by us some chronograph records 
proving the contrary, we accordingly published them (see page 75), 
and there the matter ended for the time being. 

It seemed to us, however, that the results attendant on the use of 
slow-burning powders in big guns have not been produced merely by 
change of grain, but have been owing to the increase in the charge of 
powder and weight of projectile. A remarkable confirmation is given 



in Major Mackinlay's " Text Book of Gunnery, 1887," p. 107, which 
shows that the old' 12-pounder gun weighed nearly 21owt., and fired 
a lttlb. shot with ljlb. of powder, whereas the new 12-pounder gan 
weighs but 18c wt., and carries a 12&ib. shot propelled by 41b. of 
powder. The proportions are almost exactly the same as if a sports- 
man changed his 71b. gun for one of 61b., at the same time increasing 
his shot-charge from f&oz. to l£oz.. and substituting 8drs. of coarse 
powder for Sdn. of fine grain. It is possible, under such circum- 
stances, that an explanation of the increased amount of recoil might 
be found without attributing it merely to the slower combustion of 
thepowder. 

However, as we were experimentalising, we thought we would have 
the matter tested ; and as Mr. W. P. Jones, of Birmingham^ is 
possessed of two kinds of recoil registers — one being his own swinging 
reooil machine, and the other Mr. Walsh's spring-balance apparatus 
—we asked him to fire half a dozen shots with each, from the same 
gun, loaded in exactly the same way. except that the powder was to 
be altered after each dozen shots. Mr. Jones made use of a 12-gauge 
ohokebore, weighing 71b. 2oz., with 8drs. each of the black powders, 
or 42grs. of the nitro-compounds, and I&oz. of No. 6 chilled shot. 
The wads were, first, llf Field wad, then gin. felt of the same gauge, 
followed by a thin card of 12-bore, and another thin card over the 
shot; the cartridge oases were Kynooh's l( perfectly gas-tight" 
maroon-coloured paper cases. Powder and shot were weighed 
throughout. The results of the half dozen shots with each machine, 
and the respective powders, were as follows : 

Black Powpebs. Mr. Walsh's Gauge. 

C. & H. Average. 

No. 6... 40, 40, 40, 40, 40,40 = 40 ... 92, 

No. 5... 42,40,41,41,41,42 =41*1 ... 99. 

No. 4 ... 43, 44, 48, 43, 43, 43 = 43*1 ... 100, 

No. 3 ... 44, U, 45, 45, 45, 44 = 44*3 ... U0, 

No. 2 ... 48, 48, 48, 48, 48, 48 » 48 ... 110, 

No. 1 ... 48, 47, 48, 48, 48, 49 = 48 ... 110, 
Nrbo-Compouxds : 

J. B. ... 84, 32, 32, 32, 38, S3 = 83*1 ... 88, 

E.C. ...39, 36, 38, 89, 32, 87 = 36-4 ... 90, 

Sohultre41, 42, 42, 41, 41, 41 = 41*2 ... 99, 



Mr. Jones's Gauge. 

Average. 
92, 93, 92, 92, 92 = 92*1 
100, 101, 100, 101, 102 = 100-3 
100, 102, 101, 102, 101 = 101 
109, 110, 110, 110, 110 = 109*5 
111, 111, 110, 110, 110 = 110*2 
110, 110, ill, 110, 110 = 110*1 

86, 88, 84, 88, 86 = 86*4 
89, 90, 86, 90, 90 = 89*1 
100,100,100, 99, 100 * 99*3 



The above results (obtained with the indicator starting from zero in 
eaoh instance) vary with the respective scales, in much the same 
fashion as 35° Centigrade and 95° Fahrenheit serve to represent tbe 
same temperature. The two mtuflimAa were also tried with the indi- 
cator starting from 60 in each case, a similar number of shots being 
fired; but the results were virtually the same in effect— the same 
order being maintained, with a difference in numbers — so that it is 
needless to occupy space with the full details. The No. 1 powder was 
not tried on the same day as No. 2 and the rest ; while a variation in 
the condition of the atmosphere may possibly account for there not 
being a similar increase in recoil in that instance. 

These records, which show an increase of recoil as the size of grain 
diminishes from No. 6 to No. 2, are, as it seems to us. only what 
might naturally be expected to result from the use of equal charges of 
these powders. As the grain diminishes in size, the rapidity of com- 
bustion is increased; more gas is evolved before motion can be 
imparted to the shot, the efforts of the gas to expand cause greater 
pressure, and this pressure drives on the shot more rapidly when it 
does move ; while the backward motion of the gun is accelerated 
proportionately with the forward movement of the shot. 

Grain of Powdee and Quickness of Movement of Shot. 

In order to show the difference of time taken by various powders in 
setting the shot in motion, and the difference in rate of progression 
ud the barrel, we reproduce some of the particulars previously given 
with reference to experiments carried out by Mr. Griffith to ascertain 
the times taken by the respective powders in moving the shot from 
breech to muzzle. The figures given in the following table, in the 
column preceding the names of the powders, represent the times 
occupied, after the delivery of the. blow on the cap and before any 
movement was indicated at 1 inch from the breech— i.e., at the point 
where wads divide the powder and shot. As the recoil would not be 
affected by any duration of time prior to movement of the projectile, 
we keep this period distinct from the time of shot in motion, 
which is placed after the names of powders. In the column immedi- 
ately following the powders is stated the time taken by the shot to 
move the first 5in. (i.e., from lin. to 6in.), while the next column 
indicates the corresponding mean velocity of the charge for the same 
distance ; and if the motion be assumed to have been uniformly 
accelerated during this interval, the velocity at the 6in. point may be 
taken as double the mean speed. 
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The charge of shot (l£oz.) is almost exactly 100th part of the 
weight of a 71b. gun ; and so, while the shot is moving a given 
distance np the barrel, the gun would move back the 100th part of 
such distance, and attain 100th of the velocity of the shot. What 
the velocity of recoil would be with the respective powders when the 
shot reached the 6in. point, and what would be the corresponding 
energy of recoil with a 71b. gun, will be indicated in the last two 
columns of the table : 

Before From lin. Mean Velocity Energy 

moving. Powders. to Gin. Velocity. ofBeooil. ofEecoiL 

See. Bee Pt.aec. Ft.aec. Pt.lb. 

•O0855 ... No. 6C.&H. ... "00280 = 181 ... 3*62 = 1'43 

•00209 ... No. 4 «00199 = 200 ... 4*18 = 1-91 

•00182 ... No. 8 „ ... '00146 = 285 ... 5*70 = 354 

•00158 ... No. 2 „ ... "OOlOe = 393 ... 7*86 = 6*76 

•00866 ... Sohultze ... -00264 = 158 ... 3*16 = 1*00 

As the energy of recoil imparted during the progress of the shot 
np the barrel—independently of any increase after the exit of the shot 
from the muzzle— would be somewhere about 16 ft.lb. (if weight and 
velocity of shot alone be taken into consideration), it will be seen how 
widely different a proportion accrued in the first Bin. with the various 
powders. In the remaining 2ft. the state of affairs was altered, as 
the powder whioh pave the greatest impulse at first, added least in 
acceleration towards the end ; and in this way the nitro-oompound, 
which was so slow in getting into action, increased more than any 
other its speed at the finish, and came out next in position to that 
powder (No. 2) which was finest in grain and consequently quickest 
in combustion. 

This difference in the rate of combustion in powders is likely to be 
more felt upon the shoulder than indicated on a recoil gauge ; for, 
oven if the total amount of recoil were the same, the one would begin 
with a smartish blow at the outset, followed up by a not very marked 
increase, whereas the other would commence with a gentle push, and 
end with a quicker movement after the butt of the gun had been 
pressed firmly up to the shoulder. 

Effect of Weight of Powder on Recoil. 

Since the above was written, we have obtained, for the purpose 
of farther illustrating this argument, the results of yet another ex- 
periment, carried out with the finest black powder made (No. 1), and 
the coarsest ordinarily used in shot guns (No. 6), besides a nitro- 
compound (Schultze). In order to get as nearly as possible the same 
velocity from the shot (l§oz. of No. 6), the quantity of black powder 
was varied, and, instead of using 3dis. (i.e., 82grs.) of each, the No. 1 
was reduced to 70grs., and the No. 6 raised to 86grs., or a difference 
of more than 20 per cent. Of Schultze, the ordinary charge of 42grs. 
was used. The wads were alike for all, except that an extra felt wad 
was put between shot and powder with No. 1, in order to avoid 
balling being produced by the rapid combustion of the fine-grain 
powder, as described at page 100. The recoil and velocity (i.e., the 
mean velocity in a 40 yards range) with the respective powders, as 
taken by Messrs. Cogswell and Harriron's recoil machine and chrono- 
graph, were as follows : 

Fowdsbs. Recoil. Average. Velocity. Average. 

No.6C.&H.,86grs... 50,50,50 a 50 838,844,832 = 838 

No. 1 M 7Qgrs.... 48, 46, 47 = 47 838, 828, 828 = 831 

Schultze, 4flgrs.... 44, 42, 43 = 43 857, 850, 854 = 854 

m It will have been seen from the results of Mr. Jones's experiments, 
given opposite, that when equal charges of fine and coarse powders 
were need, the former gave decidedly the greater amount of recoil: 
but here, where the charge was varied in order to obtain equal 
velocity, recoil increased with the weight of powder. 

Tin the reports of the 12, 16, and 20-bore trials of 1896 (see page 
157), it will Be seen that, where the barrels were short, more powder 
had to be used to impart equal velocity to the shot, and the recoil 
always increased with the additional weight of the powder.] 

In the earlier part of this article, when alluding to equal charges of 
powder, we ignored the work done in expelling solid residue from 
the barrel : but now, with variations in weight of powder, we will 
touch on this point. Assuming the muzzle velocity imparted by the 
three powders to be equal— say, 1200 ft.seo.— the energy in the lfcos. 
charge would be 1575 ft lb. ; and a 71b. gun being 100 times as heavy 
as the shot, the velocity of recoil would be 12 ft.seo. and its energy 
15*75 ft.lb. But when the powder residue is added to the shot- 
charge, the weight is increased about lOgrs. with Sohultze, 40grs. 
with No. 1 black, and SOgrs. with No. 6 ; hence instead of the /lb. 
gun being 100 times the weight of the shot alone, the proportion is 
9S with Schultze powder, 92 with No. 1 black, and 90 with No. 6: 
Consequently the velocity of recoil is increased; and its energy, 



instead of amounting to 15$ ft.lb. with each, becomes about 16£ with 
Schultze, 18| with No. 1, and 19* with No. 6. So this will account 
for some part of the differences recorded on the recoil gauge ; and the 
greater outrush of gases, after barrel and shot part company, will 
doubtless ensure a further addition. 

There is another fact, however, which yet remains to be told. 
When the 3&drs. of No. 6 powder was used in comparison with about 
2$drs. of No. 1 grain, not a very great difference was shown either in 
the velocity of the shot or the quantity of recoil, yet there was a 
marked difference in the quality of the recoil as felt upon the 
shoulder. With the fine-grain powder it was a sharp, painful recoil 
of short duration ; whereas the larger charge of No. 6 gave a recoil 
which had plenty of vigour in it, but was more in the nature of a 
push ; and Schultze was much easier on the shoulder than either of the 
others, although the chronograph showed that it imparted the highest 
velocity to the shot. 

[Some further experiments with different powders were tried in the 
next year, and are reported on in pages 208 and 209.] 

P.— T. 



VELOCITIES OF SHOT, AND RECOIL OF GUNS. 

(Field, Oct. 4, 1890 ; Vol. 76, p. 528.) 

Estimation of recoil, according to the formula ordinarily laid 
down in text-books on gunnery, is not a difficult matter, when the 
velocity and weight of the projectile are known, as well as the weight 
of the gun. 

As an example of what we mean by ordinary formulas, we give a 
quotation from a recent work issued by the Government as a text- 
book for the Army in general, and the Hythe School of Musketry in 
particular. It is entitled, " Treatise on Military Small Arms and 
Ammunition, 1888;" and at page 31 the following information is 
given on the subject : 

Velocity asp Enebot of Recoil, how obtaivbo. 
The velocity of recoil and the energy cf recoil are thus obtained : 
Let W = weight of rifle in lbe. 
V » velocity of recoil, 
w = weight of ballet in lbs. 
v = muzzle velocity of bullet. 
Then, on firing, the momentum of the rifle is equal to the momentum of 
the bullet. 

WV = tew 

and V = ^, 
which gives the velocity of recoil. 

We can then obtain the energy of recoil— 
WV 

E = ft. lbs. 

20 

The mode of estimating recoil here applied to rifles is equally 
applicable to guns of smooth bore. Some of our readers, however, 
may not be familiar with the mathematical formula, and we will 
therefore briefly explain the process adopted.* 

Let us suppose that l|oz. of shot is propelled from a 71b. gun with 
a muzzle velocity of 1200 feet per second. The weight of the gun is 
almost exactly 100 times as great as that of the shot charge ; and so, 
according to the first portion of the above formulae, the backward 
motion of the gun would have 100th part of the forward speed of the 
shot. In other words, the momentum of 71b. with 12 ft.sec. velocity, 
is equal to the momentum of yja or "071b. with 1200 ft.seo. velocity. 

But the last portion of the formulae shows that, although the 
momentum of the shot is on an equality with that of the gun, the 
working power or energy of the two bodies is far from being alike. 
Momentum simply represents weight multiplied by velocity: whereas, 
in estimating energy, the velocity is "squared, the weight being 
multiplied by the height to which the body would be raised, if 
projected vertically— i.e., supposing it to be unobstructed by air 
resistance. In such event, the product of the height (in feet) multi- 
plied by the weight (in pounds) would give the amount of energy in 
foot-pounds. 

In the case in point, the height to which the shot would rise (in 
vacuo) x if projected vertically with a speed of 1200 ft.sec., would I 
ascertained by " squaring " the ^ * " "" " * "~ 



> velocity, or multiplying 1200 by 1200, 



• In the Government " Text-book of Gunnery ' (Artillery), published in 
1887, formula) for estimating reooil are given, in whioh weight of powder is 
added to the weight of shot. We made calculations on this bans in con- 
nection with our pr esen t experiments; but the addition to theoretic recoil 
thus obtained is so small in comparison with the amount of actual work 
still left unoomputed, that it is noodjooa to trouble our readers with the 
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and dividing by 64— i.e., twice the accelerating force of gravity 
(omitting fractions). This process would show the height of lift of 
the shot to be 22,500ft. ; ana on multiplying this height by the weight 
of the charge ('071b.) , the energy of the shot-charge would be found 
to be 1575 ft.lb: 

On the other hand, as the 71b. gun would only move with a speed of 
12 ft.eec., its amount of lift would be 12+ 12 + 64, or a height of 
2*25 ft. ; and, this height being multiplied by the weight of the 71b. 
gun, the estimated energy of recoil would be 15*75 ft.lb. 

So it will be seen that, with a gun weighing 100 times as much as 
the shot-charge, the energy of the gun's recoil would amount only to 
the 100th part of the energy of the shot at the time of its projection. 
And the difference in height of lift (supposing the gun were made to 
recoil vertically) would be still more marked— that of the shot being 
100 x 100, or 10,000 times as much as that of the gun j hence, the 
respective height of lift would be 22,500ft. for the shot, and 2*ft. for 
thegun. 

The application of this prinoiple to our new gun-rest (described on 
page 122) enables the amount of recoil to be measured in a very 
limited extent of space. If the recoil of the 71b. gun alone had to be 
taken, it would move backwards several feet ; but the gun-rest being 
connected with the gun, and their combined weight thus amounting 
to 851b., the recoil, instead of extending over seveial feet, only covers 
a few inches ; and the conversion from the one scale into the other is 
a mere matter of calculation — an inch of recoil representing rather 
over 14* ft.lb. 

Recoil begins before the Shot leaves the Barbel. 

In some of the experiments we have carried out, the ordinary 
charge of 3drs. of powder with l|oz. of No. 6 shot was used ; but 
particulars with respect to these we defer for the present. In other 
instances, in order to get an idea of the effect of motional resistance, 
we have used spherical ball in comparison with charges of small shot ; 
and in such cases the shot charges have been regulated to exactly the 
same weight as the ball, viz., 526grs. 

Before giving details of the experiments, we may mention (in reply 
to a question which has been raised on several occasions) that the 
recoil of the gun begins before the shot leaves the barrel. On the 
average of several rounds, with 8drs. of No. 2 powder and spherical 
ball, we found that, taking into consideration the interval of time 
which elapsed between the initial movement of recoil and the exit 
of the bullet from the muzzle, and allowing for the proportionate 
retardation due to the weight of the gun being increased by that of 
the rest— the backward movement of the gun was practically simul- 
taneous with the ejection of the bullet from the cartridge case. 

[In records of previous experiments, reprinted at page 202, we gave 
particulars of a somewhat similar character: but these were obtained 
with the old apparatus, now superseded. Mere the records of recoil 
were taken with the new machine, of which a description is given at 
page 122.] 

We may here say that we do not profess that experiments such as 
the one just alluded to are of an entirely novel character. The 
results we have obtained, on a small scale, with a sporting smooth- 
bore barrel and the ordinary Boulenge* chronograph, are merely 
confirmatory of what was ascertained, on behalf of the French 
Government, some years since, with artillery of various sizes and 
much more elaborate apparatus. But the fact that the recoil of the 
gun does not originate with the exit of the shot from the muzzle, 
serves to show that formula} based on muzzle velocity, and disregard- 
ing all antecedent work, can scarcely afford a satisfactory estimate of 
the energy of the gun's recoil. There is a large amount of f rictional 
resistance to be overcome $ and that resistance, as we propose to 
show, varies considerably with the size of shot used, and also with the 
variety of powder employed to propel the charge. As changes are 
made in these respects, so does the recoil vary ; and not (as might be 
nferred from the formula? quoted above) merely in accordance with 
the velocity ezhibited by the projectiles on leaving the muzzle of the 
gun. 

Effects of Ball and of Large and Small Shot. 

Having, we think, said enough in the way of exordium, we will 
proceed to give the results of some experiments intended to elicit 
information respecting the influence of frictional resistance in the 
barrel as affecting the amount of recoil. The experiments were 
carried out with bullets and shot of various sizes— the charge of lead 
being equal in weight throughout, and the cartridge cases, wads, and 
circumstances of trial being exactly alike, except that the projectiles 
driven through the barrel differed m size. 

The first series of which we shall give particulars was tried with 
No. 2 black powder. The velocities stated in the following records 
-enresent the observed or mean speed for a distance of five yards, as 
taken by the Boulenge chronograph. If we had had to deal with 



bullets only, we should have saved a considerable amount of trouble 
by using a longer range, and calculating the muzzle velocity from 
Professor Baahforth's tables ; but, as the actual muzzle velocity of a 
charge of small shot cannot be ascertained by calculation, we adopted 
the course of trying the gun at so short a range that the shot-charge 
would traverse the distance with very little spread, and thus enable 
direct comparison to be made between its velocity and that of the 
bullet. Under the velocity of each of the six rounds is placed the 
amount of recoil registered in foot-pounds. The rounds are not 
given in the order in which they were fired, but in order of velocity, 
as that renders comparison more easy. 

No. 2 Black Powder (3drs.), with Ball (525grs.) : Average. 

Velocity 1216 1219 1222 1222 1226 1229 = 1222ft,oec. 

Recoil 25'o 34'' 34'o 34'3 3S'o 3J"o = 34'6 fUlb. 

According to the formula? quoted at the commencement of this 
article (page 205), the amount of recoil should be under 20 ft.lb., in- 
stead of over 84 ft.lb. This difference leaves a wide margin for the 
unrecognised work carried on in the barrel. Now we proceed to shot 
charges equal in weight to the ball : 

Sank Powder, with No. 2 Shot (525grs.) : Average. 

Velocity 1087 1100 1108 1122 1148 1181 = 1120 ftsee. 

Bwwl ss'o 34'6 34*6 34-0 34'3 u'o = 34U ft.lb. 

Here, it will be seen that, when the same gun and charge of 
powder which had been employed with the bullet are need with the 
same weight of large shot (No. 2), there is a considerable reduction 
in velocity — amounting to more than 8 per cent. According to the 
formulae, the recoil should likewise fall 8 per cent., and this would 
cause a reduction of about 16 per cent, in energy of recoil ; but the 
reduction in recoil was a mere bagatelle — only about half of 1 per cent 

We conclude that the powder performs about the same amount of 
work in both oases ; but with the ball there is not much friction, as 
only its periphery touches the barrel. The shot, however, touches at 
many points ; and the pellets being " jammed " together by the force 
behind them, the resulting amount of friction is very large in com- 
parison with that of the ball, which is not " jammed up." 

Samb Powdbb, with No. 6 Shot (525grs.) : Average. 

Velocity 1054 1061 1005 1100 1108 (1157)*= 1060 ftsec 

RKOil 34*4 34'3 33*s 34'4 34*7 33'* = 34'* fulb. 

Here, the pellets of No. 6 being smaller than No. 2, the points of 
touch are more numerous, and friction is increased. There is a 
further reduction in velocity ; and the recoil, as compared with that 
of the bullet, should fall off about 22 per cent. ; but the actual 
reduction in recoil was only about 1 per cent. Now let us look at 
some still smaller shot. 

Same Powdbb, with No. 8 Shot (525grs.) : Average. 

Velocity 1060 1032 1066 1072 1074 1065 = 1060 ftsec. 

BAWH 34*3 34'7 34*4 34*3 34'3 34'4 = 34'4 /'.'*• 

The friction being again increased, there is another falling off in 
the speed of the shot ; and, taking velocity as the basis of estimation, 
there should be a corresponding reduction of recoil ; but, on the 
contrary, the recoil is slightly increased as compared with No. 6, 
and stands on the same level as No. 2 shot, which had 60 ftsec. 
higher velocity. Moreover, if the spherical bullet be taken as the 
basis of comparison, the reduction in velocity of the No. 8 shot 
should have oeen accompanied by the recoil being diminished to 
26 ft.lb., instead of standing, as shown in the table, at 34*4 fUb. 

We think it will be obvious, from the above records, that the 
increase of friction, resulting from the use of loose shot instead of solid 
ball, must lessen the amount of energy transferred to the shot, 
although the backward pressure which produces the gun's recoil is not 
varied to any great extent. With different powders, however, there 
are variations in different directions, as we propose to show in the 
next article. 

(Field, October 11, 1890 j Vol. 7$, p. 557.) 

Fbictional resistance in the barrel, as indicated in our previous 
article on this subject, has a considerable influence on the amount of 
recoil in the gun as compared with the muzzle velocity of the shot ; 
or, perhaps we ought rather to put it the reverse way, and say that 
friction considerably limits the velocity of the shot, in comparison 
with the force exerted by the powder, as demonstrated by the extent 
of the gun's recoil. 



- in tnis instance, tne number placed between parenthesis 
from the average, for reasons which will be explained hereafter. 



thesis is omitted 
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Bat friction is not alone in its influence on the comparative amount 
of Bhot-velocity and gun-recoil ; for other means are also at work in 
produoing the wide divergence observable between records obtained 
by practical experiment, and the theoretical estimates which are based 
upon formulas such as were quoted in our last article (page 206). 

Resistance of Air in the Babbbl. 

One of the experiments which we carried out in connection with 
this subject was for the purpose of ascertaining what amount of 
retardation in the projectile would be produced by the column of air 
that must naturally exist in the barrel under ordinary circumstances. 
To determine this, we had recourse to an air-Tramp ; and, a small hole 
having been bored in the barrel, near to the muzzle, and a stout 
leather disk having been placed over the mouth of the gun, the pump 
was set to work, when the external pressure of the atmosphere upon 
the disk completely sealed the opening. The air in the barrel having 
thus been exhausted, the trigger was pulled, when the bullet drove 
away the leather disk, and afterwards struck the electric screen, five 
yards off. The velocity for that distance was taken by chronograph, 
and it was found that, on the average of four rounds, the speed of the 
bullet was inoreased by 41 ft. sec., as compared with similar rounds 
fired when the air in the barrel was not exhausted. 

It might be assumed that the velocity would have been somewhat 
higher had the bullet not been obstructed by the leather disk, backed 
up by an atmospheric pressure of about 151b. per square inch. 
Leaving that out of consideration, however, it may be said that the 
recorded addition to the velocity of the bullet should (according to 
theoretical formula?) have been accompanied by about 7 per cent. 
increase in recoil; but this did not occur. In fact, there was a 
decrease of recoil — not much, it is true, but merely such as would 
correspond with a slight reduction in the amount of work, through 
the abstraction from the barrel of a column of air, which, although it 
serves to obstruct the passage of the shot, adds but a few grains to 
the weight of matter propelled from the gun. 

We also ascertained by chronograph the amount of time which 
elapsed between the blow on the cap and the exit of the bullet from 
the mussle, with and without a vacuum in the barrel. When the 
gun was fired under ordinary conditions, the time between cap and 
muzzle, with 8drs. of No. 2 black powder and spherical ball, averaged 
°O042seo. j but when the air was exhausted from the barrel, the 
avenge tune was reduced to '0081sec. 

We may add that the barrel was 84in. long^-that length having 
been chosen with the view of investigating certain phenomena which 
we could not examine so fully as we wished with the 80in. barrels 
used in our experiments of last year. Then we tried a vacuum 
experiment with No. 4 powder and bullet in a 80in. barrel ; and in 
this shorter tube, with the slower-burning powder, the difference in 
▼elocity was only 11 ft.seo. (see page 204), instead of 41 ft.eec. as 
mentioned above. 

Recoil from Powdee without Shot. 

Another experiment in connection with this subject was to ascer- 
tain the amount of recoil when there was no bullet or shot in the 
barrel. According to the formulae quoted in page 206, if there were 
no shot there should be no recoil ; hut it is a well-known met that 
recoil is produced by the firing of blank cartridge, although it is 
■mall in comparison with that which results from the firing of a 
■hotted gun. From the experiments carried out it appears that the 
recoil is not due merely to the weight of the powder and wads 
employed, but that it varies with the nature of the powder used and 
its rate of combustion. 

For instance, we tried three samples of black powder, without shot 
or ball— the charge of each being 8drs., with wads, cartridge oases, 
and other conditions exactly alike throughout. With No. 2 grain the 
recoil with the unshotted gun amounted to rather over 6} ft.lb. This 
was one-fifth of the full amount of recoil recorded on the scale of the 
recoil-gauge when the barrel was loaded with No. 2 powder and a 
bullet. With No. 4 grain— which is not so quick in combustion as 
No* 2— the recoil was rather lower, being about 6} ft.lb. With No. 6 
grain — which burns with much less rapidity — the reduction of reooil 
was more marked, as the record was barely 5& ft.lb. 

It would appear, therefore, that the amount of recoil is dependent 
in some degree upon the rate of speed with which the gases and other 
products of combustion of the powder are projected into the air that 
confronts the muzzle of the gun ; for the three # kinds of powder were 
equal in weight, and just the same in composition (all being Curtis 
and Harvey's T.S, or treble-strong), and the only difference was in the 
size of the grain^ and consequent rate of combustion. 

.When there is a difference in the chemical composition of the 
pdwdera, other complications are introduced with reeoect to recoil. 
Thus, the C. & H. brown powder gave a trifle less recoil than No. 6 



black, with # he unshotted gun, although imparting considerably 
higher velocity when a bullet or shot-charge was used. And with the 
nitro-oompounds the results were even more remarkable. If the 
nitro-compouuds (42grs.) had given about half as much recoil as the 
black powders (82grs.) fired under exactly the same conditions,* it 
would naturally be inferred that this was due to the charge of the 
former weighing only half as much as that of the latter ; but whereas 
the black powders gave recoil records averaging about 6 ft.lb., the 
nitro-oompounds simply shook the apparatus, without moving the gun 
back sufficiently to record even 1 ft.lb. This result is probably due, 
in some degree, to the slow combustion of the nitro-oompounds ; but 
more, we believe, to the less dense character of the products of com- 
bustion (see page 201). Light gases pass out of the barrel more readily 
than heavy gases, and their back-thrust on the breech of the gun 
would be correspondingly diminished. 

Bate of Combustion of Powders. 

Haying alluded to the difference in rate of combustion of powders, 
we will here state the time, taken by chronograph, which elapsed 
between the blow on the cap and the exit of the bullet from the 
muzzle of the 34in. barrel. Eight kinds of powder were used, and the 
cartridge cases, wads, and other conditions were the same throughout. 
The following are the results : 

WITH SPHEBICAL BALL (525grs). 



Black akd Baowir Powdsks. 
No. 2 Black -0042 sec. 

No. 4 „ -owe „ 

No. 6 , -0076 „ 

Brown (medium) *0049 „ 



NlTBO-COMFOUNDS. 

Schultze •0096 sec. 

E.C -0096 „ 

J.B U096 „ 

S.S -0082 „ 



We also tried a similar set of experiments with a charge of No. 6 
shot ; and it will be observed that the combustion of all the powders 
was quickened (though not in an equal degree) by the greater resist- 
ance of the shot-charge. 

WITH No. 6 SHOT (525grs). 



Black avd Brows Powdees. 

No. 2 Black -0032 sc 

No. 4 „ -0045 , 

No. 6 „ -0074 , 

Brown (medium) *0048 , 



Nrrao-COMPovxDS. 

Schultze '0094 sec. 

E.C -0095 „ 

J.B -0087 „ 

S.S «0076 „ 



The wads used in these experiments (as well as in all other cases 
unless stated to the contrary) were four tight Field wads, as they 
were found to develope the force of the powders more effectually 
than the ordinary felt wad and cards. 

On referring to the tables hereafter given, it will be seen that the 
quiokeBt burning powder, No. 2, showed the greatest reduction of 
velocity with the shot charges, as compared with the bullets— owing, 
as we believe, to the sudden and intense pressure "jamming" the 
pellets together, and thereby greatly increasing the amount of 
motional resistance. On the other hand, with the slowest three of 
the nitro-oompounds, the velocity of the shot-charges was in execs 
of that of the bullet, which did not offer sufficient resistance 
develope the force of these slowly-operating explosives. 

Informer experiments (see page 169), we used black powders made 
by three different firms — Messrs. Curtis and Harvey, Messrs. Hall 
and Son, and Messrs. Pigou, Wilks, and Laurence ; and with the 
different sizes of grain we adopted the scale recommended in the 
C. & H. pamphlet—varying the weight of powder with the view of 
imparting equal velocity to the shot-— so that the charges used were 
76grs. of No. 2 powder ; 82gre. of No. 4 ; 86m. of No. 6 ; and 87grs. 
of brown. Under similar oircumstances, however, it would have 
been impossible in the present experiments to determine how far the 
recoil exhibited might be due to the rate of combustion or other 
characteristics of the explosive, or how much might result from the 
extra quantity of powder. Hence on this occasion we resolved that 
the charge for black and brown powders should be 82grs. throughout : 
that the black powders should all be of the same brand, so as to avoid 
any differenoe in composition ; and that for the nitro-oompounds the 
charge should be 42gn. in all cases, notwithstanding that other 
oharges might be recommended for ordinary purposes. By adopting 
this method of equal oharges, the velocities hereafter given, as well 

• The wads used, in order to fill up the cartridge case, in the absence of 
shot or bullet, were one tight Field wad, three felts, and a white card. 
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as the amount of recoil, will appear much higher with some powders 
than with others ; but by representing in percentages the work 
respectively done in the form of recoil and velocity of projectiles, a 
more ready comparison can be made between the proportion of 
effective and ineffective work performed by the powders, than could 
possibly be obtained with charges varying in weight. 

The E.C. powder need in the present experiments was the original 
or No. 1 variety. We tried No. 2 also, but the results were so close 
together that it seemed useless to continue both, so we retained that 
which is best known. 

Work Done bt Black and other Powdsrs. 

In the last article (p. 206) we gave the results of all the rounds 
fired with No. 2 black powder, with spherical ball and different sixes 
of shot. To give the whole of the powders in the same fashion would 
be likely to be tedious to the reader, besides occupying a considerable 
amount of space; and we therefore give only a summary of the 
averages of each powder— stating the muzzle velocity* of the shot, 
and the theoretic amount of recoil, based on that velocity , together 
with the actual amount recorded on the recoil gauge • while the last 
column, representing the percentage of work done, will show at a 
glance how the effective work diminishes with the increase of frictdonal 
resistance in the barrel. 

We have not thought it necessary to continue here the records of 
No. 2 shot; and, having demonstrated the general principle, we 
propose to lessen the amount of work in future experiments by 
abandoning the use of No. 8, and confining the shot records to No. 6. 



BLACK AND BBOWN POWDEBS. 



NTTBOCOMPOUNDS. 



LOADING. 


Muzzle 
Velocity. 


Amount of Recoil. 
Theoretic Actual. 


Percentage or 

Work. 

Effective. Ineffective. 


No. 2 Black, 
with Bullet 


Ft. see. 
1246 
1102 
1061 

1129 
1111 
1109 

1100 
1083 
1026 

1152 
1104 
1061 


Pt.lb. Ft.lb. 
21*9 ... 24*6 
17*1 ... 34-2 
16-5 ... 34*4 

18*1 ... 32*5 
17*4 ... 32*7 
17*8 ... 33*1 

17*1 ... 28*4 
15*4 ... 29*0 
14*8 ... 28*9 

187 ... 30*4 
17*2 ... 29*9 
16*5 ... 29*0 


i ... I 


„ No. 6 shot 

„ No. 8 she t 

No. 4 Black, 
with Bullet 


50 ... 50 
48 ... 52 

55 ... 45 


„ No. 6 shot 

„ No. 8 shot 

No. 6 Black, 
with Bullet 


53 ... 47 

52 ... 48 

60 ... 40 


„ No. 6 shot 

„ No. 8 shot 

Bbowv Powder, 
with Bullet 


53 ... 47 
51 ... 49 

62 ... 38 


„ No. 6 shot 

„ No. 8 shot. 


58 ... 42 
57 ... 43 



With the three kinds of black powder mentioned above, the 
amount of effective work performed— as shown by the velocity im- 
parted to the shot-averaged bat 54 per cent, of the total work 
indicated by the amount of recoil. The brown powder, with gases 
somewhat less dense than those of its black companions, shows a 
larger proportion of effective work, the average being 59 per cent. 
Bat the greatest difference is shown by the mtro-oompounas in the 
following table. The products of combustion of these compounds 
are much lighter than those of the black powders, and the amount of 
effective work performed is higher, the general average rising to 68 
per cent. Or, to put the matter in converse fashion, the non-effective 
work of the black powders is nearly one-half more than the non- 
effective of the nitrocompounds. 

* In our previous article we said that the " muzzle velocity" of charges 
of loose shot could not be correctly calculated from Professor Bashforth's 
tables, and we therefore gave instead the mean or observed velocities 
directly obtained by chronograph in a range of five yards. For the purpose* 
*- f estimating the theoretical recoil, these observed velocities 



would hardly suffice, as the estimate would be too low. We have therefore 
here added 2 per cent, to the mean velocities in all instances, in order to 
obtain an approximately correct representation of the muzzle velocities. 
We found that' this would be near about the amount of loss sustained by a 
flat-headed cylinder, which the charge practically resembled, for, whether 
it was bullet or shot, there was always a stout hard wad in front. Any 
inaccuracy that may exist will have the effect of representing the theoretic 
recoil as a trifle higher than it should be^an error on the right side, as we 
did not wlrm^ understate it. 



LOADING. 


Muzzle 
Velocity. 


Amouht or Recoil. 
Theoretic. Actual. 


Percentage or 

Work. 

Effective. Ineffective. 


• 
Schultzk Powder, 
with Bullet 

„ No. 6 shot. 

„ No. 8 shot 

E.C. Powder, 
with Bullet 


Ft.sec 
1068 
1182 
1087 

1058 
1096 
1084 

1045 
1090 
1051 

1200 
U68 
1137 


Pt.lb. Ft.lb. 
16*1 ... 23'4 
18*1 ... 2*2 
16*7 ... 27*2 

15*8 ... 22-2 
17*0 ... 26*8 
16*6 ... 26*8 

15*4 ... 19*4 
16*7 ... 24*8 
15*6 ... 24*5 

20*3 ... 26*1 
19*1 ... 28*6 
18*2 ... 28*6 


i ... 1 - 

64 ... 36 
61 ... 39 

71 ... 29 


„ No. 6 shot 

„ No. 8 shot 

J.B. Powder, 
with Bullet 


63 ... 37 
62 ... 38 

79 ... 21 


„ No. 6 shot 

„ No. 8 shot 

S.S. Powder, 
with Bullet 


68 ... 32 
64 ... 36 

78 ... 22 


„ No. 6 shot 

„ No. 8 shot 


67 ... 33 

61 ... 36 



The majority of sportsmen have, for a good many years past, come 
to the practical conclusion that the recoil of the nitro-oompounds- is 
much less than that of the black powders; but many mihtary men 
adhere rigidly to the formulae of the text-books, and contend tost, if 
nitro powders give to shot the same velocity as black-powders, they 
must also give an equal amount of recoil. An argument of this kind 
is found at page 32 of the " Treatise on Military Small Arms. 1688," 
which says : " Powders such as BchuWae sad Explosive Conrpsar? 
powders are said to give as high a muzzle velocity as black 
powder without so much recoil ; it is difficult to conceive how 
this can be the case, for if the bullet attains a certain musSle 
energy, it ought to hate a corresponding energy of recoil with the 
same rifle." 

If gentlemen, who have hitherto looked upon this argument as < 



elusive, would consider the subject from another point of view, they 
miff ht probably recognise the fact that the energy of recoil— as weu 
with mtro-oompotmds as with black powders— always does attain such 



an amount as will correspond with the ballet's muzzle energy, and 
something more. This " something more," however, is in greater 
excess with black powders than with nitrocompounds ; yet there is 
some tfne of correspondence between them. In a previous pejragrsDh 
(p. 207, we said that, in an nnshotted|gan, the black powders gave 
about 6 ft.lb. of recoil, while the nitro-eomponnds gave none. Leans, 
then, add 6 ft.lb. to the records of actual recoil of mtroMmrnpouflds, 
and what do we find ? Taking 28*2 ft.lb. as the recoil of Schultce 
with No. 6 shot (as shown in the last table), and adding 6 ftJb. 
thereto, we get 34*2 ft.lb. t which is the record of No. 2 black powder 
with No. 6 shot (as given in the preceding table). Again, adding 
6 ft.lb. to the corresponding record of E.C powder, we get 32*8 ftlb,, 
that of No 4 black being 32*7 ft. lb. ; and others approximate pretty 
closely, although not so exactly, as the velocities are wider snart. 
But, at all events, it seems pretty clear that this ability of the black 
powder gases to produce recoil in the unallotted gun, affords a due to 
the general difference in the recoil records of the two sections of 
explosives. 

(Field, Oct, 18, 1890 ; Vol. 76, p. 5M.) 

The particulars given, in the two preceding articles on this subject, 
have applied only to experiments with a 12-bore gun. S4in. in 
length. As previously stated, we selected a barrel of this unusual 
length because, in carrying out some former experiments with 
different kinds of powders, when the barrels were but 30m. long, we 
were unable to investigate certain phenomena so thoroughly as 'we 
desired to do. In those experiments (recorded in pp. 173 to 175). 
we gradually reduced the barrels from 80m. to 20in. in length ; and we 
found that with some powders the greater portion of the velocity was 
imparted in the first half of the barrel, with comparatively little 
increase between 20in. and 30in. ; whereas other powder* exhibited 
only a low velocity in the first 20in., but made considerable addition 
thereto in the last lOin. It seemed, moreover, probable that throe 
might have been even greater increase in some cases if the barrel had 
been more than 30in. long. In those experiments, however, the 
chronographic velocities were taken only with hall ; and, wishing to 
ascertain what was the corresponding effect on smalt shot, we resolved 
to repeat some of the experiments with improved apparatus for 
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recording the velocities of shot-charges as well as bullets, and likewise 
for obtaining records of recoil simultaneously with records of speed as 
the barrel was reduced in length. For this purpose we had a longer 
barrel made, with the view of testing more completely the character- 
istics of the different explosives, and in the hope that we might be 
thereby enabled to trace, step by step, the amount of work done by 
each kind of powder — as well in producing recoil in the gun as in 
imparting Telocity to the shot. 

flaring, in the last article, given a summary of results obtained 
with the 34in. barrel, when tried with eight kinds of powder, and 
projectiles of different dimensions, we will now proceed to give 
particulars of what has been done with the length reduced to win. 
The barrel was originally bored to as perfect a cylinder as the 
machine ry could make it, and it has not been either relieved or 
choked in the slightest degree ; consequently from Btage to stage, in 
the reduction of its length, nothing whatever is done except the 
cutting off 4in. of the tube. 

In these records we confine the particulars to the spherical ball 
(626grs.) and a charge of No. 6 shot of the same weight— wads and 
other conditions being exactly the same throughout. And instead of 
stating all the details included in the previous articles, we give only 
the three ohief features, vis. , muszle velocity (estimated in the manner 
stated on page 206) , the actual amount of recoil derived from the recoil- 
gauge records, and the percentage of effective work, calculated from 
the muszle velocity and weight of projectile, as compared with the 
total work indicated by the recoil. In this condensed form, the 
results with bullet and with shot can be placed side by side, ana the 
records of different lengths of barrel being ranged one under the 
ether, a " birdseye view " of the whole is given in a form that admits 
of ready comparison. The following are the records with 



BLACK AND BROWN POWDEEfl. 





With Bvllht. 


With No. 6 Shot. 


Powder 












and Barrel. 


Muzzle 
Velocity. 


Actual 
BecoiL 


Effective 
Work. 


Muzzle Actual 
Velocity. Recoil. 


Effective 
Work. 


HO. 9 BLACK (tdn.) : 

SOta. barrel 

34m. „ 


FtMO. 

1147 ... 
1246 ... 


Pt.lb.Pe 
33«6 .. 
34*6 .. 


iroentage. 


Ft.eec. FUb. Percentage. 
1034 ... 83*7 ... 60 % 
1102 ... 34*2 ... 50 % 


V0.4BLACK(Sdn.)i 

SOin. barrel 

Mto. •• 


1120 ... 
1120 ... 


3T5 .. 
32*5 .. 


56 % 


1122 ... 33*2 .. 
1111 ... 32*7 .. 


:Si 


Has BLACK (Sdn.): 

SOin. barrel 

Mm. „ 


1081 ... 
1100 ... 


27-3 ... 
28*4 ... 


si 


1043 ... 27-7 .. 
1038 ... 29-0 .. 


:8! 


BBOWV (Sdn.) : 

SOin, barrel 

Win. „ 


1056 ... 
1152 ... 


28*4 .. 
80-4 .. 


Si 


984 ... 28*9 .. 
1104 ... 29*9 .. 


■si 



On examining these figures, it will be seen that with the spherical 
bullet, which gives comparatively little friction in the barrel, the 
increase of 4in. in the length of tube enabled a considerable increase 
of velocity to be made with No. 2 powder ; but, although there was 
some increase of recoil, it by no means corresponded with the 
augmentation of sneed in the projectile. Had the recoil increased 
according to the ratio laid down hy text-book formulra, the percentage 
of effective work would have stood at 55 % in both instances ; but, 
instead of this, it rose to 68 % in the 84in. barrel. With the other 
two black powders, there was only a trifling increase in velocity of 
the bullet, and this was aecompanied by an mcreise of recoil in very 
nearly the same ratio; so that the percentage of effective work 
remains almost the same. With the Drown powder, however, the 
increase with the long barrel followed much on the same lines as 
No. 2 black, though in a somewhat less degree. 

With the shot-charges, the black powders show very little difference 
of velocity arising from the alteration in length of barrel ; the recoil 
records also keep in pretty close correspondence with the velocity, 
and the percentage of work varies only with No. 6* With the brown 
powder, however, there is a difference which seems rather remarkable. 



With the nitro-] 
seen 



ith the nitro-powders there are other characteristics, as will be 
by reference to the next table : 

NITBO-COMPOUNDS. 





With Bullet. 


With No. 6 Shot. 


Powder 














and Barrel. 


Muzzle 
Velocity. 


Actual 
Becoil. 


Effective 
Work. 


Muzzle 
Velocity. 


Actual 
Beooil. 


Effective 
Work. 


8CKULTZE (ttgtB.): 

SOin. barrel 

34in. „ 


Ft.sec. 
1099 ... 
1088 ... 


Ft.lb. Percentage. 
25-4 ... 82 % 
23*4 ... 69 % 


Ft.sec. 
1135 ... 
1132 ... 


FUb. Percentage. 
28-4 ... 64 % 
28*2 ... 64 % 


B.C. Powder (49gn. ) : 

30in. barrel 

34m. , 


1087 ... 
1058 ... 


24*6 . 
22-2 . 


:Si 


1097 ... 
1096 ... 


28-7 .. 
26-8 .. 


: Si- 


J.B. P0WDBR(49fTB.) : 

SOin. barrel 

S4in. „ 


937 ... 
1045 ... 


17*4 . 
19-4 .. 


:Si 


1046 ... 
1090 ... 


23*4 .. 

24-8 .. 


rS! 


8.S.POWDKR(49gTB.) : 

SOin. barrel 

34in. „ 


987 ... 
1200 ... 


219 .. 
261 .. 


:SI 


1035 ... 
U63 ... 


251 .. 
28*6 .. 


:Si 



On glancing over these records of the nitro-oompoonds, it will be 
observed that, when the bullet was used, the performance of the 
84in. barrel exhibited some disadvantage in comparison with the 
80in. barrel, alike with Sohnltse and E.G., and recoil diminished as 
well as the velocity ; whereas the reverse was the case with J.B. and 
S.S., both of which showed considerably greater velocity in the 
longer barrel, the recoil rising likewise. 

when, however, the charge of No. 6 shot was used, under similar 
conditions, the results given by Schnltae in the 80in. and 34m. barrel 
were nearly identical, both as regards velocity and recoil; and E.G. 
also kept very closely on the same lines, except that there was most 
recoil in the short barrel. On the other hand, J.B. again did best in 
the longer tube : while S.S. likewise, in the 84in. barrel, showed to 
much greater advantage than in that of SOin. 

The above records with No. 6 shot, being taken with a charge of 
the same weight as the ball (526grs.) and four tight wads, the results 
would be likely to differ somewhatjxrfch in velocity and recoil, from 
those given with l£oz v or 492grs. We accordingly tried the ordinary 
charge and wads (viz., 11} black-and-pmk wad on the powder, 
followed by a thick greased felt and white card, and another white 
card over the shot). The results were as follows : 

BLACK AND BROWN POWDEB8 (Sdrs. and l&oz.) 



Powder and Barrel. 


Muszle 
Velocity. 


Actual 
Becofl. 


Effective 
Work. 


No. 2 Black . 


.. 80m. barrel . 


.. 1136ft.sec 


... 82-6 fUh 


... 50% 
... 50 | 


» 


34m. „ 


.. 1147 „ 


.. 88-2 „ 


No. 4 Black . 


.. 30in. barrel . 


. U48ft.Beo. 


.. 81'6 fUb. 


... 52% 
... 50 | 


ft 


34in. „ 


.. 1122 „ 


.. 31-8 „ 


No. 6 Black . 


.. SOin. barrel . 


. 1050ftjeo. . 


.. 26*4 fUb. 


... & % 
... 54$ 


»» 


34in. „ 


.. 1094 „ 


.. 27-6 M 


Bbowh 


.. SOin. barrel . 


.. lOOOfUsec . 


.. 27-1 tUb. 


... 46% 
.» 53? 


it 


34ta. „ . 


.. 1102 „ 


» SB* „ 




NITRO-COMPOUNDS (42gra. and l&oz.) 




Powder and Barrel. 


Muzzle 
Velocity. 


Actual 
BecoiL 


Effective 
Work. 


Schultes 


. SOin. barrel . 


. 1117ft.sec. . 


.. 26-7 fUb. 


... 58 J 
... «2 % 


„ 


34in. „ . 


. 1119 „ 


.. 251 „ 


E.C. Powdsb . 


.. 30in. barrel . 


. lOOlftsec. . 


.. 26-4 ftlb. 


... 56% 

... e2$ 


» 


S4in. „ . 


. 1120 „ 


.. 25-2 „ 


JJ3. POWDKB . 


. SOin. barrel . 


. 1061 ft.sec. . 


.. 28-8 ftlb. 


... 63% 


»> 


S4in. „ . 


. 1101 „ 


.. 22-0 „ 


S.8. Powder . 


. SOin. barrel . 


. lOOSfUec. . 


.. 24*2 fUb. 


... 62% 


tt 


34in 


. 1162 M 


.. 281 „ 


... 60? 



We shall now proceed to cut off 4in. more from the barrel, thereby 
reducing its length to 26m., and then it will again be tried with bullet 
and shot and the various powders, in order to ascertain once more 
how the velocity and recoil are affected by the alteration, and how the 
records compare with those which are printed above. [The sub- 
sequent experiments were carried out with two kinds of caps, as 
described on page 219.] P.— T. 
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SPORTING GUNS AND GUNPOWDERS. 



PERCUSSION CAPS, AND EFFECTS ON GUNPOWDERS. 



EXPERIMENTS WITH PERCUSSION CAPS. 

(Field, June 20, 1891 ; Vol. 77, p. 911.) 

A short time ago we published some correspondence with reference 
to misfires in guns and variations in the strength of percussion oape, 
and we expressed our opinion that the faults complained of could 
not be due to the caps alone ; for, although the failures occurred in 
some guns, they did not ooour in others. When the caps gave 
perfectly satisfactory results with well-formed strikers and main- 
springs of good strength, but failed to do so with weak springs and 
worn or badly-shaped strikers, it seemed obvious that the blame 
should be attributed to the gun rather than to the oaps. On the 
other hand, however, there was the fact that certain guns would 
perform well with oaps made by one firm, but not with those of 
oifferent manufacture ; and if it could not fairly be said that the 
latter caps were badly made, it was yet pretty evident that they were 
not equally as sensitive as the former. 

It is beyond question that many of the gunlocks now constructed 
have much weaker mainsprings than were employed in times past. 
To facilitate the opening of hammerless guns, the springe are made 
much lighter than they formerly were; besides which, wear-end- 
tear render locks and strikers less effective in course of time, and 
owners of guns do not always see that their modern guns require 
more frequent visits to the gunmaker to keep them up to the full 
standard of efficiency. Moreover, many a sportsman of limited means 
may buy a second-hand gun of apparently good condition, and be 
considerably annoyed by misfires arising from worn strikers, without 
discovering where the defect really lies, or being aware that a change 
in the oaps may prove of service, without any alteration in the looks. 

It seemed desirable, therefore, that further information should be 
obtained relative to the detonating compositions used in various kinds 
of oaps, and the strength of the blow required to produce an explosion ; 
and, a number of experiments having been carried out for the 
purpose of obtaining such information, we propose to lay the par- 
ticulars before our readers, in the belief that the results will be of 
general interest. They show that there are considerable variations 
in the ingredients and proportions used in detonating compositions, 
as well as in the quantities that are inserted in caps issued by different 
manufacturers; besides which there are other circumstances that 
may also tend to limit the effectiveness of a blow of given strength. 
Hence it may happen that guns with thoroughly efficient looks will 
fire all caps with practically the same effect ; whereas other guns, 
with less efficient looks, may fail to discharge caps of one make, yet 




made for their brass " perfect " as well as their paper cases (not with 
the long " legged " anvil formerly used in " perfects ") ; and (4) the 
large oaps with "legged "anvils found in the so-called -l High Life M 
eases, which are made in Belgium, but are a good deal used in this 
country, as they are recommended by some gunmakers as being 
especially advantageous with nitro powders— a claim which hardly 
seems to be borne out by the results of these experiments. The 
contents of the two varieties of Eley cape were analysed separately, 
but the results were so closely alike that we conclude the same 
composition is used for both kinds of oaps ; and we have accordingly 
given the average of the two analyses in stating the component parte 
of Eley's composition in the following table : 



Avaltsis or Dirnuii Cap Cokfosxtxo* s. 
Eley's. Kynoch's. 

Fulminate of Mercury 42*14 89*80 ... 

Sulphide of Antimony 10*97 96*46 .., 

Chlorate of Potassium, and loss 27*89 84*94 .., 

Powdered Glass 19*00 — .. 

Resinous Matter — — 



Total. 



100*00 



100-00 



Belgian. 
. 42*94 

. 52*31 

I! 4*5 
100*00 



It will be observed that there is not very much difference in the 
proportion of fulminate of mercury contained in the three com- 
positions; but in other respects there are considerable variations. 
Nearly one-fifth of Eley's composition consists of powdered glass, 
while in the other two kinds there is none. Powdered glass is also 
■led in the Government oaps made at Woolwich, and is said to have 
been introduced for the purpose of making the composition more 



than double as much sulphide of antimony. In the Belgian oaps 
there is no sulphide of antimony, but there is a largish quantity of 
resinous matter or varnish, used for fixing the composition and 
rendering it impervious to moisture. In the English caps, damp is 
kept outby means of a thin disk of tinfoil placed upon the surface of 
the detonating composition, but there appears also to be a small 
quantity of soluble matter (probably gum used for fixing purposes), 
which could not be separated and exactly estimated, and so is included 
in the analysis as " loss." 

The quantity of composition found in Eley's ordinary caps averaged 
just about a quarter of a grain ; and there was rather more than a thud 
of a grain in the large caps made by the same firm. In Kynoch's, the 
average quantity was about midway between Eley's two. The 
Belgians contained rather more than half as much aflsin as the 
ordinary Eley oaps, and a third more than Kynoch's, The following 
table will show to what extent the quantity of detonating 
composition varied in caps of the same manufacture. The weights 
were taken to the nearest milligramme, and the variations are thus 
more readily comparable than by fractions of a grain* (A milli* 
gramme is equivalent to about the 64th part of an English grain.) 
The contents of each cap were weighed separately. Thus, 100 of 
Eley's large oape were emptied of their contents, and it was found 
that, out of that number, one cap contained 16 milligrammes of the 
detonating composition j three oaps contained 17 milligrammes each ; 
five contained 18 milligrammes : and so on as stated below. The full 
hundred, however, was not taken with every kind of cap ; and ws 
therefore give the percentages of each instead of the actual numbers, 
in order to make them more easy of comparison. 

Amoukt or CoKrosmov i* DirnnvT Cats. 

ity found. Eley's ordinary . Eley's large. Kynoch's. Belgian. 
amines. Per cent. Percent. Percent. Percent. 

11 8 — — - 

12 8 — — - 

18 8 — — - 

14 11 — — - 

18 11 — 2 - 

16 21 1 8 - 

17 18 8 10 - 

18 12 5 10 - 

19 8 4 22 — 

20 8 12 20 4 

21 2 11 18 

22 — 14 8 4 

28 — 10 5 16 

24 — 21 2 12 

25 — 9 — 20 

26 — 2 — 20 

27 - 6 - 4 

28 — 2 - 8 

29 - - - 4 

80 - - - 4 

81 - - - 4 

Average in each cap ... 16*5 mill. ... 22*4 null. ... 19*4 mill. ... 25*4nuU 

When the strength of the oape was tested by the distance at whioh 
the flash would ignite strands of gunootton, the results were not 
quite so regular as some records we have previously given* The 
average with Eley's ordinary oaps was found to be 8*4in. : the shortest 
distance being Sin., and the longest lOin. With Eley's large caps the 



average was 12'8in. j the shortest being 9in., and the longest 16in. 
With Kynoch's the average was 9*2in. ; the shortest being 7in., and 
the longest llin. With the Belgians the average was 16'4uu; the 



shortest being 18in., and the longest 19in. 

In order to ascertain the relative sensitiveness of the oape, when 
struck by a blow, a large number of experiments were made by drop- 
ping a 2os* weight from different heights, with various alterations of 
oondition, such as sharpening or blunting the anvils in the oaps, or 
changing anvils from cans of one maker to those of another : lor it 
was possible that such yariations might give a cine as to whether the 
differences in sensitiveness depended upon the nature of the compo- 
sition alone, or were influenced more or less by other conditions. In 
the first of these tests, the cap (with anvil inside, as usual) was placed 
upon a metal block, and the Sos. weight carefully dropped upon it— 
the weight being suspended by means of a cotton thread, whioh was 
then burnt by the aid of a blowpipe, so as to secure a perfectly steady 
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fall. In these experiment* the Belgian cape were not tried, as the 
legged anvils prevented their being tested in this way. Of the other 
kinds we me, in the following table, the number of caps fired, the 
highest and lowest fall, as well as the average extent of drop required 
to explode the caps ; and we add also the amount of energy (in foot- 
pounds) corresponding with the average blow. 

EXPX&XKEVTS WITH WSIGHTS DROPPED OH CAPS. 

JnvOs inositol tfat«.- Eley's ordinary. Eley*s large. Kynooh's. 

Number of caps fired 90 80 40 

Exploded at lowest drop 8'5 in. 100 in 35 in. 

„ highest „ 10-5 , 11*0 5'0 „ 

„ „ avenge „ 9*0 , 10'5 4"0 „ 

Energy of average blow •OOsft.lb -109 fUb *042ft.lb. 

Anvil* ttorptiwd to kni/«-«4y« • 

Number of cape fired 15 12 6 

Exploded at lowest drop 7*0 in. 8*0 in. 3*5 in. 

„ „ highest „ 7-5 8*5 3'5 „ 

„ average 6-8 8-4 „ 3*5 „ 

Energy of average blow •OTlft.lb -087 fUb -036 fUb. 

AwvH tfcarpfiwd to conical point; 

Number of caps fired 6 8 .... 

Exploded at lowest drop 8*5 in. 9*5 in.., 

„ highest „ 9-5 „ MrO „ .. 

average „ ~. 9*1 „ 9*7 „ 



12 
4*0 in. 

45 ., 
of average blow *O05fMb -101 fUb *047ftlb. 

Awtil filed to a blunt Hood : 

Number of caps fired 10 30 IS 

Exploded at lowest drop 135 in. 16*5 in 10-5 in. 

„ highest 15*5 , 18*0 , 14*0 „ 

„ „ average , 15*0 „ * 17*0 t 11*0 „ 

Energy of average blow •lMft.lb '177 fUb '115 ft.lb. 

Throughout the whole of the experiments shown in the last table, 
Kynooh's caps proved muoh more sensitive than Kiev's. The blow 
requisite to explode the Eynoch caps (with normal anvils) was less 
than half that required for the ordinary Eley caps ; and for the large 
Hey caps a still stronger blow was necessary. 

When some of Kynooh's anvils were transferred into Eley's 
ordinary caps, the latter were rendered a little more sensitive ; rat 
when the reverse method was tried— Eley's anvils being placed in the 
Kynoch cap— no difference in effect was notioeahle. ' 

In another series of experiments, the 2os. weight was dropped upon 
the striker of the gun, and the caps (instead of standing on a metal 
block, as in the previous experiments) were in cartridge cases, placed 
in the gun in the usual way. Under these circumstances a much 
more forcible blow was required to explode the cap, as will be seen by 
the following particulars : 

invtU mutual stats.* Eley*s ordinary. Kiev's large. Kynooh's. 

Number of caps fired 15 25 15 

Exploded at lowest drop 21 in. 20 in 16 in. 

„ highest „ 24 , 28 „ 23 „ 

„ average 22 „ 22 18 , t 

r of average blow '229fUb *229fMb *187ftlb. 



On comparing this table with its predecessor, it seems, at first 
sight, as though the Kynooh caps did not maintain the same degree 
of sensitiveness as before. But this apparent difference doubtless 
arisen from the fact that the amount of force required to work the 
mechanism of the striker, when operating on the cartridge case, 
would virtually be a constant quantity, to be added to the force 
actually requisite to explode the cap. Thus, if we take, say. 
*185 ft. lb., as the amount of force required to work the striker, ana 
add it to "094 ft.lb., the " energy of blow " required to explode the 
ordinary Eley cap when placed on the metal block, we get "229 ft.lb., 
as stated in the last table. On doing the same with Kiev's large 
caps we get '244 ft.lb., instead of '229 ft.lb. ; and with Kynooh's we 
set *177 ft*lhs instead of '187 ftjb. — which are not very great 
differences. The greatest difference occurs with the large Eley cap, 
which, instead of requiring more force than the ordinary cap, as 
'appears by the previous experiment, is brought to the same level. 
This possibly may be due to the point of the striker acting more 
effectively on its large surface, when fired in the gun, than the flat 
— * ht did when dropped on the caps as they stood upon the metal 



The blow that is given by the striker appears to be most effective 
when its head is rounded or hemispherical. On the striker being 
sharpened to a conical point (other conditions remaining the same 



as with the experiments stated in the last table) the drop requisite to 
explode the caps was increased to 27in. with Eley's (both kinds) and 
25in. with Kynooh's— instead of 22in. and 18m. respectively, as 
mentioned above. And when the striker, instead of being round, 
was made quite blunt, or flat-headed, but ox the same length as before, 
no ignition whatever was obtained, although the height of drop was 
increased to 40in. 

As regards the shooting results, when powder and shot were 
employed, it may be said that (generally speaking, but not invariably) 
the larger the quantity of detonating composition in each kind of 
cap, the quicker was the ignition, as shown by the time which elapsed 
between the blow on the cap and exit of the shot from the muzzle. 
On the average, the time was shortest with the Belgian caps, viz., 
'0058sec« ; Kynooh's came next, *0061seo. ; Eley's large caps, 
'0068sec. ; and Eley's ordinary caps t '0079seo. 

The muzzle velocities, however, did not follow in the same order as 
the ignition. There was not muoh difference between them, but the 
lowest was the Belgian, viz., 1160 f.s. ; Eley's ordinary giving 1167 f.s.; 
Eley's large caps, 1181 f.s. ; and Kynooh's 1184 f.s. ; so that the 
difference Detween the highest and the lowest was only about 2 per 
cent. Considering the large amount of detonating composition in 
the Belgian caps, it seems rather strange that the muzzle velocity 
should be lowest ; but perhaps this may be due to the legged anvil 
breaking the force of the explosion, or to the resinous varnish acting 
as a check on the other constituents. When Eley's ordinary caps 
had the flash-hole enlarged, the time of ignition was quickened to 
'0070sec. ; but the muzzle velocity fell to 1159 f.s. The only powder 
used was Schultze. 

There was nothing whatever to confirm the theory advanced by 
some of our correspondents, that a cap might explode so badly as to 
cause the gun to go off with a mere fizz," and without force 
sufficient to sill a bird at twenty yards ; nor, on the other hand, was 
there an indication that the largest quantity of fnlminate occurring 
in the caps produced anything like detonation in the powder. When 
the cap in a cartridge, instead of being struck by the full force of the 
hammer, received but a very slight blow— only just sufficient to fire 
the cap— the time of ignition was a little lengthened, and the muzzle 
velocity fell off about 1 per cent. ; the results, too, were not so 
regular as when there was a blow of full ordinary strength. 

We need hardly say that, when powder and shot were used, the 
composition was not taken out of the caps and weighed before the 
cartridge was fired. The course adopted in such experiments was to 
weigh the cap with its contents complete before inserting it in the 
case, and to weigh the cap again after the cartridge had been fired. 
The difference between the weight of the cap in the fired and unfired 
condition was taken as representing the amount of detonating com- 
position consumed. 

As the operation of extracting detonating composition from caps 
is rather troublesome and risky, it will perhaps be worth while 
mentioning a " wrinkle " for the advantage of any of our readers who 
may have occasion to do such work. The best instrument for 
removing the composition was found to be a sharp needle. When a 
blunt-pointed tool of copper was used, explosions were very numerous ; 
but when the needle was carefully used ignitions rarely occurred, and, 
if they did happen, the composition seemed merely to burn noiselessly 
away, as there was no explosion. Something of the same kind 
happened in the experiments with the dropped weight when the 
anvil was sharpened to a conical point. Several of tine caps, fired 
under these circumstances, burned away without noise, instead of 
making the usual snap. 



THE IGNITION OF GUNPOWDERS. 

(Field, Sept. 12, 1896; Yol. 88, p. 429.) 

The art of gunnery has made immense strides during the present 
century; and in few respects has there been a greater change 
than in the mode of igniting the explosive; without which 
alteration many other improvements could never have been effected. 
Anyone who has not had some little experience of the " click— 
fizz — bang" of the old flint lock can hardly form a fair idea of 
the difference which has taken place since the publication of Colonel 
Hawker's celebrated work, " Instructions to Young Sportsmen in all 
that relates to 8hooting." 

At that time snap-shooting was practically nonexistent. One had to 
pull the trigger and wait— the explosion comiig on in what would now- 
adays appear to be the dim future. Nevertheless, slow as the process 
was, remarkably good results seem to have been obtained in thoseold 
times ; though this was doubtless due, in great measure, to the birds 
being much less wild than they are at present. And to some of the 
old sportsmen the percussion caps were a considerable source of 
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trouble at first, as the gunners were disconcerted by the suddenness 
of the discharge, which spoilt their shooting. 

A few years ago Mr J. Wolfe-Murray, of Cringletie, sent to us for 
trial an old percussion gun which had been altered from a flint-look, 
and in the course of his letter he said : " I send yon my first gun, 
with which I shot in 1827. My father, Lord Cringletie, a Sootch 
judge, gate it to me. He was one of the best shots of his day, and 
shot with a flint gun all his life. He had the gun converted to a 
detonator, but the suddenness of the fire startled him, and he could 
not shoot with it." 

What was the rate of explosion in the flint gun as compared with 
the guns of the present day maybe seen by the results of some experi- 
ments carried out about seren years since. Among the "guns of our 
ancestors " which we tried at the same time as Mr Wolfe-Murray's 
were several flint guns. One of the best among them we sent to Mr 
B. W. S. Griffith with a request that he would test it by his chrono- 
graph ; and the following are particulars of the results, which were 
published in the Field of March 30, 1880 : 

We need hardly aay that a Terr noticeable feature in the shooting of the 
guns with flint looks was the prolonged time that elapsed between the pull 
of the trigger and the departure of the shot from the barrel. Wishing to 
•■certain what proportion this time bears to that which elapses with the 
modern breechloader, we requested Mr Griffith, who had previously per- 
formed similar experiments with various descriptions of powder in his own 

breechloader, to undertake a like task with a flint-look ran The 

results of this trial went to show that there were considerable variations in 
successive shots— the time from the fall of the hammer (not touch of the 
trigger) varying from -0750 sec. to '1050 seo., with an average of '0040 sec.: 
the powder used being No. 1, and the charge the same as in the general 
trial. With Mr Griffith's 12-bore breechloader, and the ordinary charge of 
Sdrs. of powder and ljoz. No. 6 shot, the time taken under similar conditions 
«.•., from fall of hammer to exit of shot), was, with C. & H. No. 2 T.S. 
powder. -0089 sec. ; with No. 3 powder, «0046 sec. ; with No. 4, -0065 sec.; 
and with No. 6, -0063 sec. So that, after the trigger of the flint gun was 
pulled, the shot would be fifteen times as long in getting out of the barrel 
as when No. 6 powder is fixed in a modern breechloader ; or seventeen times 
as long as No* 4 powder ; or twenty times as long as No. 3 ; or twenty-four 
times as long as No. 2. Mr Griffith, in sending the results, fervently 
remarked: "I thank my stars we do not have to work with a flint lock." 

Even within such a comparatively recent period as the time of the 
first Field gun trials, great improvements have been made in the 
ignition. The misfires which were then so prevalent are seldom 
heard of nowadays — at all events when black powders are used. 
With the nitro-oompounds, however, matters are not nearly so 
satisfactory. These modern explosives are more liable to variations 
than their predecessor of " villainous saltpetre " fame ; and each new 
candidate for publio favour seems to add to the complication of 
results ; so that cartridge manufacturers have now a far more difficult 
part to play than they had a decade or two ago. Then cartridge 
cases were supposed to be available for every kind of powder; and if 
results were not satisfactory, so much the worse for the explosives 
Nowadays the makers of new powders require special caps or cases to 
be made for their own products ; and, if all does not go well, the 
cartridge manufacturers have a troublous time ; while, if careless or 
ignorant loaders use, for one kind of nitro-compound, the caseB which 
have been made for another variety that happens to require different 
ignition, the results may be very unpleasant for the owner and the 
maker of the gun ; ana it is not at all times easy to trace where the 
blame really lies. 

There is one thing, however, which seems most essential with the 
nitro-compounds, and that is, that whatever may be the degrees of 
variation between the strength of igniting force required for the 
proper combustion of the respective powders, the cape that are made 
for any special explosive, or for any series of powders of a similar 
class, should be charged with the utmost possible regularity, as regards 
the quantity of detonating composition which is placed in individual 
caps of the same sample. Formerly, when black powders alone were 
in use, this was of comparatively small importance ; and nowadays, 
when trials of black powders as well as nitro-compounds are made, 
the latter show themselves much more variable than the former as 
regards stress in the barrel, and differences in velocity and recoil. 
This is very obvious even when cartridge oases of the same make are 
used for all the different powders ; and when the cases of another 
manufacturer are substituted, the change of caps affects some 
powders considerably more than it does others— probably owing to 
the difference in the chemical composition of the oaps. 

That the various powders are differently affected has been distinctly 
shown by experiments which we have carried out from time to time. 
For instance, in the Field of June 1, 1805, we published an article 
and diagrams showing the curves of pressure given by several varieties 
of powder, both black and nitros. The cartridges were loaded with 
charges whioh pave nearly the same average velocity, but there 
was more variation between the highest and lowest rounds with some 



Buxcn PaXSSUBJBS. 

Lowest Highest 
round. round. 

3*20 tons 8-34 tons 

2-24 2*31 • 

2-04 - 2'16 • 



powders than with others, as regards both velocity and pressure in 
the barrel. For example, we save here the pressures that wete 
recorded by three varieties of blacx powder and four nitro-compounds, 
the charges being regulated so as to produce an average muzzle 
velocity of about 1220 feet per second, with lftos. of No. 6 shot. The 
difference of stress indicates the percentage of increase with the 
highest round beyond the pressure of the lowest round. 



_ v Difference 

Black: round. round. of stress. 

No. 2 3*20 tons 8*34 tons 4% 

No. 4 2*24 2-31 • 3% 

No. 6 2-04 - 2-16 • 6% 

Nmto-CoK FOUNDS : 

Ballistite 2*58 tons 3-12 tons 21% 

Cannonite 1*41 • *08 • 47% 

Schultze 11B m 1-78 - 9% 

Walsrode 1-83 - 2-40 • 31% 

From these figures it will be obvious that the black powders were 
more regular in their performance than the nitro-compounds ; 
while the. irregularity in pressure was much more marked with some 
nitro powders than with others. (The three black powders and 
Sohnltze were loaded in cases that were exactly alike ; while the three 
condensed powders had special cases, made by the same manufacturers 
as those used for black powder.) Now the irregularities we believe 
to be mainly due to variation in the oaps, and not to variation in the 
powder. The explosives have their own peculiarities no doubt, and 
some require stronger oaps than others ; bat it is extremely desirable 
that, whatever be the standard of strength which may be thought 
requisite for use with any particular powder, all the caps made for 
that powder should be as nearly as possible equal to one standard. 
But that they are not so in fact is manifest from the variations in 
velocity and recoil, as well as variations of stress in the barrel. The 
following particulars as to the muzzle velocity and energy of the 
l|oz. charge of shot are derived from the same series of experiments 
as the pressures stated in the previous table : 

VELOCITIES. 

b^-= ¥££ *$£ 

No. 2 1210 12U .... 

No. 4 1214 1284 .... 

No. 6 1220 1244 .... 



EraaoT. 

Lowest. Highest. 

FUb. Ftlb. 
. 1622 . 1690 ... 


Difference 
in Energy. 
4 % 


. 1610 .. 
. 1626 .. 


... 1662 ... 
.... 1698 ... 


*% 

*% 



NlTRO-COKPOinrDS : 

Ballistite ... 1212 1264 ......... 1506 1745 9% 

Cannonite... 1187 1244 1540 1690 10% 

Schultze 1164 1264 1480 1745 18% 

Walsrode ... 1106 1249 1568 1704 0% 

It will be observed that, in the first table, there was much less 
difference of stress in the barrel with Schultze than with either of 
the other nitro-compounds; whereas in the second table Schultse 
showed greater difference than the rest of the nitros as regards 
Telocity and energy. This, in our opinion, was probably due to 
difference in strength of the caps. Tne stress recorded by crusher- 
gauge and the velocity recorded by chronograph cannot be taken 
simultaneously, and in the first set of experiments one powder may 
chance to have got the weaker or stronger cape, and in the second 
set of experiments this may have been reversed; and in a series 
limited to half a dozen rounds one powder may perhaps get a 
strong and a weak cap, whereas another powder may chance to have 
several regular caps in succession. It is not at all probable, however, 
that the variation could occur either in the strength of the powder or 
in the quantity need. The cartridges were not bought ready loaded, 
but with each Kind of powder every charge was carefully weighed and 
loaded for the express purpose of the experiment, with the same 
kind of wads, same amount of turnover, and so on ; and the only 
thing unknown was the strength of the caps in the respective 
cartridge cases. It is possible, therefore, that an unusually strong or 
weak cap may make a considerable difference in the record at the 
target, or cause a miss in the field when the sportsman feels oertain 
that he was " dead on " his game. In the Schultze record, in the 
last table, five cartridges were fired in succession and averaged over 
1280 ft.sec., but the sixth round was exactly 100 f.s. less in velocity 
than the highest of its predecessors, and this one round increased the 
proportion of variation from 8 per cent, with five rounds, to 18 per 
cent, with six. 
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Somewhat similar results are often shown in the amount of recoil ; 
bat in the experiments quoted above no recoil records were taken. 
We therefore give some from another series of experiments, carried 
out in the autumn of 1894. Here also the charges were regulated to 
give, on the average, an equal standard of velocity, and, as far as is 
known, the only cause for difference of results with successive rounds 
of the same powder must have been a variation in strength of the 



RECOIL COMPARISONS. 
Lowest. Highest. 

STOftlb Sl'5ft.lb. 

34-5 • 852 n 



Difference. 



Black Pownxas : 

No. 2 

No. 4. 

Nitbo-Com romrns : 

Amberite 24*2 fUb 27*0 fUb. 

Cooppal 28*0 

E.C 28-6 

8chnlt*e 26-8 

8.8. 23-6 



1J% 

2% 

11 % 

80-0 n 30 % 

29-5 - 

287 - 

28*1 » 



10% 

. 7% 

19% 



then, that the great irregularities in pressures, 
velocities, <£c., given by smokeless powders, are mainly due to varia- 
tions in strength of the caps, we thought it desirable to put the 
question beyond doubt by a new series of tests based upon the follow- 
ing considerations : — (1) In the course of manufacture of smokeless 
powders the various batches that are made are so intimately blended 
together in consecutive processes, that it is only reasonable to 
suppose that the finished product is fairly regular in strength. Of 
course those powders which give up and absorb moisture according 
to the state or the weather vary in strength to some extent ; but it 
would be impracticable to remedy this defect by attempting to use 
caps of different strength to meet the change in the state of the 
weather. (2) It is no purpose of ours to come between the manufac- 
turers of powders and the makers of caps. If a given powder requires 
a stronger cap than another, it is the business of the cap manufac- 
turer to supply what is ordered ; but in any case the caps of the same 
sample ought to be regular. The force necessary to properly ignite 
a given powder is, within close limits, a fixed quantity ; and to this 
standard the cap manufacturer should endeavour to work. And 
we may add that regularity alone is the peg upon which we hang 
our trials and comments. 

The object which we especially had in view was to test the strength 
of the caps themselves, independently of their special influence upon 
soy particular variety or varieties of powder ; and, after trying other 
methods, the course we ultimately adopted was to construct a small 
gun, and steel projectile, whereby to ascertain the propulsive force of 
the caps alone. The accompanying illustration will show the form of 
the gun, which consists of a barrel (b) eight inches in length and five- 
sixteenths of an inch in bore (or a trifle larger in diameter than the 
•808 rifle) • The breech end of the barrel— which is placed within the 
cartridge-case — is formed with a sharp edge, and by means of a screw 
arrangement (c) this is forced into the base (d) of the cartridge-case 
surrounding the cap-dome, so as to prevent any escape of gas. Thus 
the full force of the exploded cap is expended upon the projectile, 
and the difference in shape of the interior of the case can have 
no influence on the amount of force registered. The bullet 
weighs 47 grains, is made of hardened steel, and polished so that 
it is an exact sliding fit in the bore of the barrel. Its velocity 
is taken by chronograph, from a wire at the muzzle to a screen two 
yards distant, where the bullet is captured in readiness for the next 
round, and is used over and over again, without any wadding. Con- 
sequently the detonating composition within the cap is the sole pro- 
pellant, and any variations in the strength of the caps are directly 
indicated by the velocity of the bullet. The results, however, are 
more effectively shown by the amount of " energy " exhibited, which 
may be ascertained thus : Square the velocity, multiply by the weight 
of the bullet, and divide by 64*4 (or twice the accelerating force of 
gravity). 

We nave tested various samples of caps, English and foreign, and 
here we arrange them in alphabetical order. Twenty cartridge cases 
of each kind were fired ? and, taking the first batch in the following 
list, it will be seen that the amount of energy exhibited averaged 
9*9/ foot-pounds per cap ; while the lowest was 8*10 ft.lb. and the 
highest was 11*06 ft.lb. ; so that the strongest cap out of the twenty 
possessed rather more than 86 per cent, greater strength than the 
weakest. In comparison with some of the other samples this appears 
very regular. In order that the differences may be more readily 
followed, the highest and the lowest rounds are printed in italics. 
We cannot say that variations in the state of the atmosphere have 
any marked influence on the explosion of the caps, but we give the 
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records of barometer and thermometer in case anyone should wish 
to compare notes. 

AMEEICAN (U.M.C.) CASES. 
(Barometer, 28*45; Thermometer— Dry 65°, Wet 64°.) 



VELOCITY. EXERGY. 

397ft.sec, 9-18ft.ll>. 

809 „ 0-88 „ 

*79 i *•'« » 

303 966 „ 

«8 » 8*27 „ 

310 „ 1000 „ 

aoe „ e*74 „ 

»1 „ 9*48 „ 

310 „ 10*00 „ 

803 0*56 „ 



Velocity. Ehuot. 

3*6 ft.Mc iro6 fi.Xb. 

291 >. 8-81 „ 

287 „ 8*57 „ 

313 „ 10*19 „ 

316 „ 10*39 „ 

301 „ 9*43 „ 

289 „ 8*69 „ 

314 „ 10-26 „ 

284 „ 8-39 „ 

308 „ 9*87 „ 



(Average Energy, 9*97 ft.lb. ; Highest round, 11*06; Lowest, 8*10.) 

BELGIAN LABGECAP CASES. 
(Barometer, 2975; Thermometer— Dry 60°, Wet 58°.) 



Velocity. Ekbbgy. 

309 ft sec 9-93 ftlb. 

297 • 9*18 « 

325 • 10*99 » 

303 • 9*55 - 

299 • 9*30 » 

309 • 9*93 » 

288 • 8*68 » 

326 • 11*06 • 

345 • "'38 » 

321 • 10*72 » 



Velocity. Evebgy. 

SOOftsec 9*36 fUb. 

345 • irtf » 

345 » "'38 m 

338 » 11*89 m 

387 » 8*57 • 

297 » 9*18 » 

308 - 9*87 » 

294 - 8*99 » 

324 - 10*92 » 

339 n 11*96 • 



(Average Energy, 10*86 ftlb. ; Highest round, 12*38; Lowest, 8*57.) 

ELET'S SMALL-CAP CASES. 
(Barometer, 29*75 ; Thermometer— Dry 60°, Wet 58°*) 



VELOCITY. EVEBGY. 

261ft.sec 7*00 ftlb. 

263 „ 7*20 „ 

257 6*87 „ 

281 „ 8*21 „ 

286 u 8*51 „ 

303 »> 9 m SS „ 

298 „ 9*24 „ 

294 „ 8*99 „ 

278 „ 8*04 „ 

250 6*50 „ 



Velocity. Eeebgy. 

267ft.sec 7*42 fUb. 



276 



295 
226 



284 



254 



7*92 
730 
9*05 
ST3i 
8*33 
6*98 
8*39 
7*47 
6*71 



(Average Energy, 775 fUb. ; Highest round, 9*55 ; Lowest, 5*31.) 

ELET'S MEDIUM-CAP CASES. 
(Barometer, 29*90 ; Thermometer— Dry 62°, Wet 62°.) 



Velocity. Ebeegy. 

SUftseo 10-36ftlb. 

851 » 12*82 • 

803 • 9*55 » 

309 » 9*93 » 

329 • 11*26 • 

255 m 6*77 • 

319 • 10*59 - 

l8i m 3*41 m 

339 11*96 • 

826 • 11*06 • 



Velocity. Energy. 

SOOftsec 9*36 fUb. 

317 n 10*45 » 

824 • 10*92 m 

302 - 9*49 » 

824 « 10*92 • 

318 » 10*52 m 

336 » ....„, 1175 » 

35* » ia'8g 

308 • 9*87 • 

297 n 9-18 » 



(Average Energy, 10*15 ftlb. ; Highest round, 12*89; Lowest, 3*41.) 

ELET'S LABGE-CAP CASES, 

(Barometer, 29*86 j Thermometer— Dry 68°, Wet 62°.) 



Velocity. Exesgy. 

378ftseo. M 14*47 fUb. 

43* 19U* ,> 

377 M 1479 „ 

384 15*34 „ 

353 „ 12*98 „ 

406 „ 17*15 „ 

402 16*81 „ 

40* » 16*98 „ 

4W4 „ •••*»•»..•. • 16*96 „ 

404 16*98 „ 



Velocity, Energy, 

395 ftsec 16*23 fUb. 

420 
356 
404 
3* 
377 
881 
375 
406 
886 



18*35 „ 


*86 m 


13*19 „ 


202 • 


16-98 „ 


201 • 


rfo6 „ 


275 • 


14*79 „ 


221 • 


15*10 „ 


262 » 


14-68 „ 


227 » 


17*32 „ 


188 m 


15*50 „ 


197 • 



(Average Energy, 1575 fUb. ; Highest round, 19*42; Lowest, 11*06.) 



FRENCH CASES. 
(Barometer, 29*59 ; Thermometer— Dry 65°, Wet 64°.) 



Velocity. Evsrgy. 

375 ftsec 14*63 fUb. 

851 • 12*82 

373 • 14*47 

3»i • *o m 72 

339 • 11*96 

336 • 13-94 

349 m 12*67 

349 • 12*67 

349 » 12-67 

349 • 12*67 

(Average Energy, 13*16 ft.Ib. 



Velocity. Ebeboy. 

S62ftsec 13-68 fUb. 

337 • 11-82 • 

352 • 12*89 • 

J77 • *4'79 ■ 

359 • 13-41 • 

366 m 18-94 • 

366 • 13*94 • 

370 • 14*24 • 

348 • 12*60 • 

351 m ; . 12*82 » 

Highest round, 1479) Lowest, 1072.) 



GERMAN CASES. 
(Barometer, 29*50 ; Thermometer— Dry 68°, Wet 68°.) 



Velocity. 


Energy. 


Velocity. 


ESBBGY. 


267 ftsec 


7*42 ft.lb. 


277 ftsec 


7-98fUb. 


l8g m 


3'7a n 


236 • 


579 • 


222 » 


5*12 • 


222 - 


5-12 » 


255 » 


676 » 


282 m 

*9° • 

251 • 


8*27 • 


210 » 


4*59 • 


8"7s » 


256 n 


6-82 • 


6-56 • 


251 » 


6-55 - 


220 - 


5*04 • 


241 • 


6-04 • 


226 - 


5*81 » 


258 - 


6-93 m 


263 » 


7*20 - 


241 » 


6*04 - 


270 • 


7*58 • 



(Average Energy, 6*38 ftlb. ; Highest round, 875 ; Lowest, 372.) 



JOYCE'S SMALL-CAP CASES. 
(Barometer, 30*10 ; Thermometer— Dry 68°, Wet 60°.) 



Velocity. 



241 
265 
205 
192 
163 
202 



260 



Ekebgy. 


Velocity. 


4*63 ft.lb. 


225ft.eec 


6*04 m 


387 n 


7*30 . 


229 » 


4-87 - 


226 n 


3*83 » 


268 m 


a'76 i» 


217 • 


4*24 - 


271 • 


5*59 » 


223 • 


5-55 » 


186 • 


7*03 • 


208 • 



ESEB4Y. 

5*26 fUb. 

8*s6 - 

5*45 - 

5*81 • 

7*47 - 

4*89 • 

7*64 • 

5*17 - 

8*59 • 

4*50 • 



(Average Energy, 5*46 fUb. ; Highest round, 8*56 ; Lowest, 276.) 

JOYCE'S MEDITJM-CAP CASES. 
(Barometer, 29*98 ; Thermometer— Dry 70°, Wet 65°.) 
Velocity. 



Velocity. Smebot. 

248 ft sec 6*40 ft lb, 

186 „ 3*59 „ 

229 5*45 „ 

248 6*14 „ 

198 „ 3*87 „ 

222 „ 5*12 „ 

195 „ 8*95 „ 

1^9 » W „ 

249 „ 6*45 „ 

288 „ 5*60 „ 



281 ft sec. 

1» „ 

249 „ 

217 „ 

242 „ 

247 „ 

*6* „ 



211 



7-09 fUb. 
4-U „ 
6*45 „ 



6*85 „ 

r U ■> 

5-41 „ 

5-94 „ 

4-68 „ 



(Average Energy, 5*38 ft.lb. ; Highest round, 7*14; Lowest, 2*97.) 



Velocity. 



JOTCE'S LABGE-CAP CASES (FOB w CAKNONITE"). 
(Barometer, 30*12; Thermometer— Dry 61°, Wet 60°.) 



Eeeboy. 

5-45 ft lb. 


Velocity, 

258 ft sec 


EVEBSY. 

6*92 fUb. 


8'so m 
4*24 » 

4*20 m 


218 » 

204 * 

198 • 


4*24 • 

4-88 • 

3*87 • 


7*87 m 


216 • 


4-85 • 


5*08 m 


256 m 


-6-82 * 


7*14 m 


215 f ... 


4*80 • 


5*37 » 


226 • 


5-81 • 


3*67 m 
4*06 • 


243 » 

206 - 


6-40 • 

4*41 • 



(Average Energy, 5-41 ft Jb. ; Highest round, 8*50; Lowest, 8*67.1 
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KYNOCH'S SMALL-CAP CASE8. 
(Barometer, 89*97 ; Thermometer— Dry 67°, Wet 63°.) 



VSXOCITT. ElTKROT. 

SOBttsee. 4-29 ft.lb. 

US • 2-76 - 

198 • 4-08 - 

108 m 4*24 - 

801 - 4-20 » 

185 - 3-56 » 

814 n 4-78 - 

188 m 8*87 ■ 

886 . 5-81 . 

174 . 8-15 . 



Velocity. 
JJO ft. tec. 
805 - 
107 - 
809 - 
201 » 
158 « 
822 - 
186 - 
220 - 
218 • 



Evxboy. 

403 n 

4*54 - 

4*20 - 

r6o m 

5*18 - 

3*59 » 

5*03 - 

4*78 - 



(Avenge Energy, 4*18 ft Jb. ; Highest round, 5*45 ; Lowest, 2*60.) 

KYNOCH'S MEDIUM-CAP CASES. 
(Barometer— 29*97 j Thermometer— Dry 68°, Wet 59°.) 

Vnocrrr. Esibot. 

8Wftseo. 7-42 fUb. 

886 „ 6*88 „ 

259 t 6*98 „ 

»1 „ 764 „ 

I : ::::::::::::::::::::: SS :: 



Velocity. 

258ftsec 6*92 fUb* 

844 „ 6*19 ,. 

850 „ 6*50 „ 

232 , 5*59 „ 

2g 6*66 „ 

233 „ 5*64 „ 

863 „ 7-20 „ 

253 , 606 „ 

*8t 8'ii „ 

246 .. 6*29 „ 



(ATexage Energy, 6*41 ft Jb. ; Highest round, 8*21 ; Lowest, 4*54.) 

On looking over these records it will be observed that there is a 
great deal or variation in the strength of the cape. Occasionally 
were will be several rounds in succession that are admirably regular, 
and then there may be a sudden increase or decrease in strength, so 
that the highest of the twenty rounds may be double or three times 
the strength of the lowest in the same sample. Anyone may imagine 
for himself what difference of effect may be produced, in similar 
charges of powder, if one cartridge has injected into it a flash 
which is far stronger or weaker than the next. With blaok gun- 
powder this may not be a very great consideration*, though it would 
suffice to account for the variations which occur m the records of 
snc oossir e rounds with the best of blaok powders. With these, how- 
ever, the effects are tempered by the large amount of solid residue, as 
in black powders the gaseous product* form only about 40 per cent, 
af the original weight of the oharge, whereas the solid residue amounts 
to about ou per cent., and thus dominates the exciting action of the 
cap composition. It is otherwise, however, with the nitro-oompounds. 
In their ease the gases form from 90 to more than 96 per cent, of the 
whole products of combustion ; and the greater the proportion 
of the gaseous matter the greater is the influence produced by 
variations in the strength of the caps. The older forms of the 
*afao-comrxninds, such as Schultse. though more influenced than the 
blaok powders, are less so than the new condensed varieties which 
have greater claims to be designated "smokeless." These concen- 
trated TOwders generally require a stronger impetus to excite them 
into action j ana if that impetus be irregular or defective, the results 
are likely to be of greater oonsequence than they would be, not with 
black powders alone, but also with those nitros which contain a larger 
proportion of solid residue. 

Several instances have occurred within the last year or two in 
which shot guns and rifles have been burst through the defective 
ignition of concentrated powders. Owing, it is supposed, to a weak 
cap, the powder-charge has been only partially burnt, yet sufficient 
force has been generated to push the shot out of the cartridge and 
leave it in the barrel. In some instances the shooter's attention has 
been attracted by the absenoe of a report, and on opening the gun 
and looking into the barrel he has found it blocked by the shot-charge. 
In others, where both triggers have been pulled, in rapid suooession, 
the shooter has not noticed the absence of report, the empty oases 
have been ejected, and fresh cartridges have been inserted— the 
result being that when the trigger was again pulled a burst barrel 



We think sufficient has been said to show that, in these days of 
vOncentratod powders, tt is essential that the utmost possible amount 
of regularity should be secured in the manufacture of the caps. New 
explosives for military purposes are continually brought put and 
submitted to Government tests. The powder must not only be up to 
a given standard as regards velocity, but must also not vary more 
than a certain number of feet above or below that standard* When 
the new candidates for publio favour fail to pass this test of regularity 
« it not probable that the defect may be less in the powder itself 
than in the different amount of strength in the caps by which it has 
been ignited P P.— T f 



(Field, April 17, 1897 ; Vol. 89, p. 681.) 

In the preceding article we published the results of a long series 
of trials of percussion cape of British. American, and Continental 
manufacture. These trials brought to light what was suspected, but 
not actually known — viz., the excessive variations in the strength of 

We think we may fairly congratulate ourselves upon the fact that 
the trials above alluded to had the effect, among others, of placing 
Messrs Kynooh upon their mettle, with the result that their caps, as 
now sent to us, we have found more regular in their action than any 
others we have hitherto tried. We are not at liberty to divulge the 
means by which Messrs Kynoch have so much improved their fulmi- 
nating compositions; but doubtless other manufacturers will soon 
follow their lead, as it is an open secret that since the publication of 
the article above referred to, they have been hard at work in 
endeavouring to obtain greater regularity in the strength of their 
caps. 

The results of the trials are given below in tabular form, and we 
think Messrs Kynoch deserve great credit for having so successfully 
tackled this most difficult problem. The highest and lowest rounds, 
in the series of twenty, are indicated by italics, as in the previous 
report. 

SAMPLE No. 1 (Case covered with brass 1 inch up from the base)* 

SMALL CAP. 

Barometer, 29*70 ; Thermometer— Dry 45°, Wet 45°. 



VxLOcrrr. Evshot. 

287fcsec 8*57 fUb. 

3** „ '<>'7* »» 

809 „ 9*93 „ 

295 „ 9*05 ., 

295 „ 9*05 „ 

821 „ 10*72 „ 

280 8*15 „ 

291 ," 8*81 „ 

804 „ 9*61 „ 

287 „ 8*57 „ 



Velocity. Evsrgt. 

280ft.sec 8*15 rUb. 

281 „ 8*21 „ 

301. „ 9-43 „ 

*** •• r*s 



291 
285 
295 



8*8? 
8*33 

lo-M ,; 

8*81 „ 

8*45 „ 

9-05 „ 



Average energy, 9-02 ft Jb. ; Highest round, 10*72 ; Lowest, 7*25.) 

SAMPLE No. 2 (Case oovered with brass for 1 inch from base). 
SMALL CAP. 



Velocity. Erist. 

306ftseo. 9*87 fUb. 

801 „ 9*43 „ 

294 8*99 „ 



B :: 



301 „ 
811 



io'4S 

, 8*75 

, 8*63 

9*43 

. 8*81 

8*50 

10*06 



VELOCITY. 

2B8ftseo. 
»86 



300 



313 
290 
307 
291 



EnneY. 

9*24 ft Jb. 

:«: 

!2S •• 

8*63 „ 
8*87 „ 

MEK » 
8*75 „ 

9*80 „ 

8*81 „ 



(Average energy, 9*23 fUb. j Highest round, 10*45 ; Lowest, 8*50.) 



ease, with brass for 2* inches). LARGE CAP. 

VZLOOTTY. EmOT. 

273ft.sec 7*75 fUb. 

256 „ 6*88 „ 

?» „ 6*98 „ 

257 6-87 „ 

241 „ 6*04 „ 

280 7*08 

253 , 6*66 „ 

240 :; 5*99 n 

273 „ 7*75 „ 

252 „ 6*60 „ 



SAMPLE No. 3 (" (House 
ViLOcrrr. Estzboy. 

258ft.sec, 6*92 ftJb. 

US 6H* „ 

270 „ 7*58 „ 

S :: ::::::::::::::::::::: g : 

266 „ 7*36 „ 

•79 #*o f* 

fg :: ::::::::::::::::::::: £5 :: 

2W „ 5*60 „ 

(Average energy, 6*69 ftlb. ; Highest round, 8*10 ; Lowest, 5*37.) 

At the trial of September last, of the twelve samples of caps then 
tested, the most regular results were given by some of American 
manufacture. We give the results then published, in comparison 
with those of Messrs Kynoch's present samples. 

Average* 
FUb a 

American (U.M.C.) 9-97 

Kynoch's No. 1, small 9*02 

„ No. 2, small aM . 9*23 

* No. 3, large 6*69 

With Kynoch's No. 2, the results are more regular than with any 
' of caps we have ever tested. With the No. 3 sample (large 
is rather curious that the strength is less than with the 
smaller ones : and we can only suppose that this may be due to the 
quantity of the detonating composition not being increased although 
the cap is larger in sise. P.— T, 



>• Highest. Lowest. I 
FtJb. FtJb, 


Kference 
Ft.lb. 


11*06 8*10 ...... 


r* 


10*78 ...... 7*25 ...... 


3*47 


10*45 ...... 8*50 ...... 


''95 


8*10 ...... 5*37 ...... 


*V3 
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INFLUENCE OF "STRIKERS "ON THE EXPLOSION 
OF CAPS. 

(Field, April 10, 1897 ; Vol. 89, p. 697.) 

Wb have demonstrated, on various occasions, how greatly the 
explosive qualities of gunpowders — more especially the nitro- 
compounds — are dependent upon the caps by which they are 
ignited ; and it is beyond question that, in various instances, where 
powders have been severely condemned by people who have used them, 
the fault has really been due to other causes. 

For example, we have had complaints made to us of the badness of 
this or that explosive, and cartridges have been sent to us in order to 
demonstrate tne supposed fact. But when we tried the disparaged 
cartridges in our own experimental gun (which is always Kept in 
good working order), we have found the asserted fact to be a mere 
fiction ; and, on requesting the complainant to forward his gun to us 
for examination, we have, in some instances, discovered that the 
strikers were so much worn that they required renewal. In others, 
however, the gun had been so badly made that the striker did not 
impinge on the central point of the cap ; and, consequently, if the 
blow were struck on the side of the cap, instead of in the centre, there 
might be an indentation, but no explosion, because the top of the 
anvil, on which the striker should fall, might happen not to oross the 
cap at that particular point. If, however, the same cartridge were 

Krtially drawn out l given only a quarter turn, and then pushed 
ok again, the position of the anvil being thus altered, the cartridge 
would explode perfectly on the trigger being again pulled. 

Besides the guns whose strikers are too mucn worn, or badly 
centred, there are others which are defective, in a greater or less 
degree, through the strikers not being well shaped. Among the 
various articles on caps which have been published in the columns of 
the Field was one entitled "Experiments with Percussion Gaps," 
which appeared in our issue of June 20, 1881 ; and lengthy particulars 
were there given, not only of the quantity of detonating composition 
found in different samples of caps, and the constituents contained 
therein, but also of the effects produced by varying the strength of 
the blow, and altering the shape of the striker. Now we are glad to 
lay before our readers a further addition to our knowledge, supplied 
by Mr R. W. S. Griffith, to whom we have been indebted, on so 
many previous occasions, for contributions which have elucidated 
obscure points connected with the use of guns and explosives. 



Report on experiments with the striker in different con- 
ditions A8 TO LENGTH AND POINT IN PRODUCING IGNITION OF 
SCHULTZE POWDER WITH 8MALL, MEDIUM, AND LARGE CAPS. 

I started with a normal striker—that is, of length and shape to 
correspond exactly with the little gauge attached. I then sharpened it 
to a point; then shortened it blunt; then sharpened 
it at that length; then further reduced it in 
length, blunt, and again sharpened it ; and so on, 
so as to use it in four different stages of length, 
each blunt and sharp, or in eight different con- 
ditions altogether. Tne hole in the gauge is the 
size of the striker ; that is to say, the striker would 
easily pass through this small hole. At the bottom, 
the gauge shows the length which projects on the 
longest side when the striker is down. The full 
length of the striker, before shortening, showed b ^ 

one-tenth of an inch, and^ then was reduced, in the ^— ^ l- -* 
three successive shortenings, by a quarter—*, e., 
one-fortieth of an inch each time— -the different lengths therefore being 
four-fortieths, three-fortieths, two-fortieths, and one-fortieth of an 
inch respectively. These several conditions 1 will number thus : 

1. Pull length (0-100 inch) blunt. 

2. • • sharp. 

3. Three-quarter length (0*075 inch) blunt. 

4. » » m sharp. 

5. Half length (0*050 inch) blunt. 

6. » » sharp. 

7. One^narter length (0*085 inch) blunt. 

8» » » » sharp* 

These were used with small, medium, large, and extra large cap 
cases, using the standard load of 42grs. and ljos. No. 6 shot, Field 
card wadding, and a thick card over the shot. The strength of the 




small caps being taken as 100 units, the medium gave 135, the large 
160, and the extra large 180 units of strength. 

Six shots were fired with each. I send you the highest, lowest, and 
average of each group ; and the results were as follows : 

Bbcoil. Time or Igxitioh. Velocity. 

Cap. Ft.lb. Highest. Lowest. Average. Ft.sec. 

1. Small 27*0 ... '0053 ... '0008 ... -0061 ... 1229 

Medium 27'3 ... -0045 ... •0084 ... -0058 ... 1226 

Large 27*2 ... '0045 ... -0057 ... -0054 ... 1225 

Extra large.. 27'6 ... -0043 ... '0060 ... '0052 ... 1230 

2. Small 27-2 ... -0050 ... -0075 ... -0072 ... 1218 

Medium 27'4 ... -0054 ... -0078 ... -0069 ... 1212 

Large 26*4 ... -0045 ... '0060 ... '0052 ... 1210 

Extralarge... 27*2 ... -0045 ... '0059 ... -0051 ... 1216 

3. Small 27*4 ... '0048 ... -0090 ... -0071 ... 1204 

Medium 27*5 ... '0049 ... -0060 ... -0056 ... 1208 

Large 27*5 ... -0047 ... '0064 ... -0052 ... 1206 

Extralarge... 27*5 ... '0043 ... -0060 ... »0054 ... 1210 

4. Small 25*8 ... '0048 ... -0190 ... '0105 ... 1187 

Medium 26*4 ... '0047 ... '0084 ... '0069 ... 1190 

Large 26*7 ... "0044 ... -0058 ... -0054 ... 1184 

Extralarge... 27*0 ... '0046 ... '0060 ... -0057 ... 1201 

5. Small 25-6 ... '0054 ... '0240 ... -0135 ... 1180 

Medium 26'4 ... '0052 ... -0110 ... -0085 ... 1189 

Large 26-5 ... '0048 ... '0098 ... -0080 ... 1194 

Extralarge... 26*5 ... '0045 ... '0080 ... '0068 ... 1203 

6. Small 25*5 ... -0059 ... -0250 ... '0150 ... 1198 

Medium 26-6 ... -0058 ... '0138 ... '0110 ... 1191 

Large 28-0 ... -0049 ... -0110 ... '0094 ... 1186 

Extralarge.. 26-2 ... -0054 ... '0088 ... '0076 ... 1195 (2 misfires) 

7. Small 25*0 ... '0058 ... -0498 ... '0270 ... 1198 (3 misfires) 

Medium 26*5 ... '0055 ... 0167 ... "0111 ... 1205 (4 misfires) 

Large 26*5 ... -0045 ... '0637 ... -0265 ... 1210 (8 misfires) 

Extralarge... 26*6 ... -0058 ... -0123 ... -0099 ... 1204 (3 misfires* 

8. Small, medium, large, and extra large, all gave misfires; none exploded* 

The results go to show that the very short striker not only causes 
misfires, but increases the tendency to hang-fires, and that m every 
case, after the shortening of the striker is begun, the pointed striker 
is worse than the blunt one. j^ ^f, g QnjpjjyH 

The above results not being easily comparable in the mass, we 
have taken the liberty of subdividing and analysing them, with the 
view of bringing out the various points more distinctly, and give the 
details at the close of this article. 

Summing up the results generally, one may come to the conclusion 
that the more worn are the strikers— whether they have blunt points 
or sharp points — the worse are the results which they give. Besides 
which there is the fact that, as a rule, the sharp points seldom or 
never give quite such good results as the blunt ones, even when they 
are equal in length ; while the more the sharp-points are worn, the 
greater is their loss in effectiveness. Moreover, it stands to reason 
that a sharp point will wear away more rapidly than a blunt one. 

The fact should not be overlooked that, with strikers in thoroughly 
good condition, and springs of proper strength, misfires very seldom 
occur with caps as now made. Cape may not yet have reached the foil 
regularity of ignition which we hope to see attained in the near future ; 
but if sportsmen find they have an uncomfortable proportion of hang- 
fires and misfires, they would do well to ascertain whether there is asr 
defect in the gun. Are the strikers of good shape and proper length r 
Are the mainsprings sufficiently strong to give an effective blow, or 
have they been weakened in order to make the gun open and close 
more easily P 

In the experiments here mentioned the same gun was need 
throughout, and therefore the hang-fires and misfires could only be 
due to the difference in length and shape of the str i ker s, which serve 
to exaggerate any irregularities of strength in the caps. Here the 
cartridge oases were all made by the same firm (Messrs Eley), and 
only one kind of powder was used, i.e., Schultse. The differences 
of result produced by the blunt and the sharp-pointed strikers are 
shown side by side on the next page. 
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No. 

1 
3 
5 

7 



SMALL CAPS, with BLUNT STRIKERS. 
Times op iGirmoN. Velocity. 

Shortest. Longest. Difference. Ft.sec. 

. -0063 -0068 -ooi 5 1229 ... 

. •0048 -0090 '0042 1204 ... 

. -0054 -0240 -oi86 1180 ... 



Recoil. 
Ft.lb. 
.. 27*0 
.. 27-4 
.. 256 



•0066 



•0496 



. '0438 1198 [3] 25*0 

It will be observed that, with small cap, and four lengths of 
strikers, there was not very much difference in the shortest times of 
ignition, which may be supposed to be produced by the best caps ; 
but the more the strikers were reduced in length, the greater was the 
difference in times ; indeed, with No. 7 one round took more than 
eightfold the time which was taken by another in effecting ignition, 
while three of the rounds missed fire completely. 



No. 
1 
3 
5 
7 



MEDIUM CAPS, with BLUNT STRIKERS. 

Times or Ignition. Velocity. 

Shortest. Longest. Difference. Ft.sec. 

.. •0045 -0064 '0019 1226 ... 

.. -0049 -0060 'oou 1208 ... 

.. -0052 -0110 'oo S 8 1189 ... 



0055 



•0167 



Recoil. 
Pt.lb. 
.. 27*3 
.. 275 
.. 26*4 
'0112 1205 [4] 26*5 



The results with the medium caps were very similar in character 
to those with the small caps, except that there was not so wide a 
difference between the shortest and longest times. There were four 
misfires in this No. 7 lot. 



No. 
1 
3 
5 

7 



LARGE CAPS, with BLUNT STRIKERS. 

Times or Ignition. Velocity. 

Shortest. Longest. Difference. Ft.sec. 

. -Oro -0057 '0012 1225 .. 

•0047 -0064 -0017 1206 .. 

•0043 -0098 'ooso 1194 .. 



Recoil. 

Pt.lb. 
.. 27-2 
.. 27-5 
.. 26-5 



•0045 



•0637 



'0592 1210 [3] 26'5 



With the large caps the shortest times kept very close together with 
all four blunt strikers, but the longest time with No. 7 was prodigious, 
and three of the rounds missed altogether. 



EXTRA LARGE CAPS, with BLUNT STRIKERS. 

Timb8 or Ignition. Velocity. Recoil. 
Shortest Longest. Difference. Ft.sec. Ft.lb. 

, -0043 -0060 '0017 1230 27*6 

•0043 -0060 '0017 1210 27*5 

. "0045 -0080 -ooj5 1203 26'5 

•0058 -0123 *oo6s 1204 [3] 26*6 



No. 
1 
3 
5 
7 

( Again results were much the same as before, with regard to shortest 
tunes ; but the divergences with the longest times were not so extreme 
as in previous instances ; yet the increased strength of the cap did not 
prevent misfires with No. 7 striker. 



The results of these experiments have led Mr Griffith to recom- 
mend, for use with Scnnltse powder, caps of a strength equal to 
the medium caps of Messrs Eley, as used above ; and Messrs 
Kynoch's ordinary small caps are near about this strength. For 
other powden, it behoves the manufacturers of them to ascertain 
themselves what kind or strength of caps will best meet the require- 
ments of their own products ; for it is beyond question that the 
same cape will not answer equally well for all explosives, and a modifi- 
cation m the internal form of the cartridge case and the chemical 
nature of the detonating composition will produce different effects on 
different nitro-compounds. But one fact may be relied upon, viz., 
that whatever the caps and whatever the powders, the best results 
are not likely to be obtained if defective springs and strikers with bad 
points are used to ignite them. 

Moral. — Use blunt points in preference to sharp ones, if you wish to 
get the best results out of your cartridges ; ana never let your guns 
go too long .without sending them to the makers, with the view of 
getting the strikers restored to good working order. If the strikers 
are of proper length, they will produce tolerably good results even 
with the weaker caps ; but when the strikers are not sufficiently long, 
average caps are likely to shoot weakly, while the weak caps will hang 
fire or not explode at all. 



SMALL CAPS, with SHARP-POINTED STRIKERS. 

Times or Ignition. Velocity. Recoil. 

Shortest. Longest. Difference. Ft.sec. Ft.lb. 

. -0060 -0075 '0025 1218 27*2 

. "0048 -0190 '0142 1187 25'8 

•0050 -0250 -0191 1196 25-5 

All misfires. 



No. 
2 

4 
6 
8 

On examining the times of the sharp-pointed strikers, in comparison 
with those in the previous column, which resulted from strikers with 
blunt points, it will be seen that, although there is a close similarity 
as regards the shortest times, there is a rather wider margin with the 
more deferred ignitions, while the average times are longer. And, 
whereas No. 7 (with the blunt striker) had several misfires, No. 8 
(with the sharp striker) misfired in every instance. 

MEDIUM CAPS, with SHARP-POINTED STRIKERS. 

Timb8 or Ignition. Velocity. Recoil. 

No. Shortest. Longest. Difference. Ft.sec. Ft.lb. 

2 •0064 -0073 '00x9 1212 27*4 

4 *0047 '0084 '0037 1190 26-4 

6 -0058 -0138 *oo8o 1191 26'6 

8 All misfires. 

The medium caps, when tested with the sharp-pointed strikers, 
exhibited similar characteristics to those of the small caps; but 
the differences were not so wide apart ; and, so far, resembled the 
results with medium caps in the previous column. 



LARGE CAPS, with SHARP-POINTED STRIKERS. 

Timx8 or Ignition. Velocity. Recoil. 

Shortest. Longest. Difference. Ft.sec. Ft.lb. 

. -0045 -0080 -oots 1210 26'4 

. '0044 '0058 '0014 1184 26*7 

. -0049 -0110 '0061 1186 26-0 

All misfires. 



No. 
2 

4 
6 
8 

Once more we find the shortest times with sharp-pointed strikers 
very similar to those with the blunt strikers in the previous column ; 
yet No. 8 had all misfires. 

EXTRA LARGE CAPS, with SHARP-POINTED STRIKERS. 

Times or Ignition. Velocity. Recoil. 

No. Shortest. Longest. Difference. Ft.sec. Ft.lb. 

2 *0045 -00M '00:4 1216 27*2 

4 -0046 -0060 '0014 1201 27*0 

6 -0054 •0088 '0034 UK* [2] 26*2 

8 All misfires. 

With sharp-pointed strikers the extra large caps gave, in most 
respects, not quite such good results as with blunt strikers ; and not 
only did all the rounds give misfires with No. 8, but there were like 
wise two with No. 6, in which the striker was not so short as No. 8. 



EFFECT OF STRENGTH OF CAPS ON DIFFERENT 
KINDS OF POWDER. 

{Field, Feb. 7, 1891 ; Vol. 77, p. 167.) 

Some rather curious results have been obtained in the coarse of 
experiments which we have lately carried out with caps of different 
strength, when used with black, brown, and nitro powders. About 
eighteen months since, when reporting on tome trials we bad then 
made with shortened barrels (see page 177), we gave particulars 
showing how much greater was the influence of strong caps on nitro 
compounds than on the ordinary black powders, and now differently 
the two classes of powders were affected Dy an alteration in the wads. 
When spherical ball was used in a smooth-bore with wads ordinarily 
employed with shot charges {e.g., a tight Field wad over the powder, 
then thick greased felt, followed by a card between the felt and the 
shot), very good muzzle velocities were shown by black powders, but 
exceedingly poor ones by nitro compounds. These inefficient results 
with the latter were evidently due to the spherical ball not affording, 
in the smooth barrel, enough resistance to develope the force of the 
nitro explosives; for they produced muoh higher velooitie when 
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SPORTING GUNS AND GUNPOWDERS. 



fired with shot charges, which off ere I greater resistance in the 
barrel ; and so they did with ball likewise, when the friction was 
increased by the addition of three more Field wads in place of the 
greased felt— thus making four tight wads between powd?r anl ball. 
Under these conditions, a considerable increase ia muzzle Telocity 
was exhibited by nitro compounds (when fired with ball), and by some 
more than others ; whereas tbe black powders were on'y affected to a 
comparatiyely trifling extent. 

In renewing our experiments, a few months ago, with the view of 
endeavouring to trace out pome of the phenomen i connected with 
recoil, we resol ed to make a comp irison of the effects produced by 
shot-charge3 of exactly the same weight as the spherical ball 
(525grs.t, and loided in the same fa hion, viz., with four tight wads. 
We have acco dingly tried bo*h shot and ball, under simiUr con- 
ditions, with eight kinds of powder— taking by chronograph the 
interval of time which elapsed between the striking of the hammer 
on the cap nnd the departure of the shot from the gun ; alto the 
velocity of the shot on leaving the muzzle, and the amount of 
recoil exhibited ; and we have also us >d the sam charges with two 
kinds of caps, one stronger than the other: 

In our experiments of 1889 we tried a few rounds with three kinds 
of cape— one being the ordinary caps contained in Eley's green cases, 
another kind being Eley's large sizel caps, and the third being the 
caps cont lined in Kynoch's cases. Havintr found that the last- 
named were lather stronger than Eley's large caps, we employe 1 
Kynoch's for the experiments with strong caps in 1889, and have again 
had recourse to them in our present trial*. We have tested the 
strength of the different caps in a manner similar to that whioh 
was adopted by Mr Walsh in his experiments with nitro powders 
— that is to say, by employing a long brass tube, cut half-way 
through by fine traverse saw- cuts, an inch apart, wherein are placed 
threads or filaments of guncotton, which thus stretch across the 
centre of the bore. On the tube being put into the barrel of the gun , 
one ett emity enters an empty cartridge-case in the chamber, and 
consequently the tube surrounds tbe cap-hole ; on the trigger oeing 
pulled, the flash from the cap ignites the guncotton (provided it is 
not placed too far away), and the distance of tbe burnt thread from 
the breech serves to indicate the strength of the cap. 

There are two methods of using this test— one by putting a thread 
into every saw-cut, and counting how many thre ids are burned ; the 
other is by using only one thread at a time, and repeating the 
operation by increasing the distance inch by inch until the flash 
fails to ignite the cotton. We prefer the latter, although trouble- 
some, as giving more regular results ; for with the former, the 
ignition appear* to be extended from thread to thread by tbe fired 
cotton, instead of by the cap alone. For instance, the Kynoch cap 
burned from sixteen to nineteen threads when all the notches were 
filled ; whereas the same cap woo Id regularly burn a single thread 
placed in the llin. notch, but not ignite one placed at 12in. from the 
breech. The ordinary Eley cap would vary from eleven to fourteen 
threads, when they were placed in succession, but would regularly 
burn a single thread at 9in., but not ignite one at lOin. ; so we may 
conclude that the Kynoch cap is rather more than 20 per cent, 
stronger than that of the ordinary Eley case. The large Eley cap 
was intermediate between the other two. 

The following table states the results of experiments with ball and 

VELOCITIES WITH BLACK AND BROWN FOWDEB8. 



Kind of Powder 
and Caps. 

No. 2 Black : 

Ordinary cap 

Strong , 

No. 4 Black : 

Ordinary cap 

Strong , 

No. 6 Black : 

Ordinary cap 

Strong „ 

Bbowm (Mkdium): 

Ordinary cap 

Strong „ 



SmniCAL Ball (525grs.) 



Cap to Muzzle. Velocity 

» at the 

Time. Speed. Muzzle. 
Sec. Ft.sec. Ft.teo. 

•0040 = 588 1147 

•0037 = 631 1174 

Increase, 2% 

•0040 = 476 1120 

•0040 s 531 1118 

Virtually equal. 

•0067 m 348 1081 

•0048 = 486 1015 

Dtcreaie, 6% 

•0051 = 458 1056 

•0041 = 531 1065 

Increase, 1% 



No. 6 Shot (525grs.) 



Cap to Muzzle. Velocity 

, at the 

Time. Speed. Muzzle. 
Sec. Ft.sec. Ft.sec. 

•0041 = 569 1094 

•0040 = 583 1136 

Increase, 4% 

-0054 = 482 1092 

•0946 = 507 1104 

Increase, 1% 

•0073 = 319 1945 

•0051 =* 458 982 

I>4cr«a$e, 6% 

•0060 = 389 984 

•0047 = 496 1042 



shot-charge of equal weight, with similar conditions of loading— 
Eley's cases being used for the " ordinary cap," and Kynoch's for 
the " strong cap. We first give the " time " from the blow on the 
cap to the exit of the shot from the muzzle ; but, as some readers 
may find "speed" more comprehensible than small fractions of 
a second, we also add the equivalent mean velocity for the distance 
from breech to muzzle, vis ? 28in., allowing 2in. for the spice from 
the cap to the shot-wad, which, of course, first leaves the barrel and 
breaks the wire of the chronograph. The '' muzzle velocity" is 
estimated from a range of 5 yards, as explained in a previous article 
(pave 2ti8). The muzs'e velocity is not obtained from the same round 
as the time from cap to muzzle but is taken separately. The figures 
given in both arj the average of six rounds each ; and the word 
" increase " or " deorease " relates to the variation produced by the 
strong cap. 

On looking over these figure* it will be observed that the strong 
c ip always shortened the tame iu the barrel ; and in the majority of 
cases it increased the muzzle velocity also, both with ball and shot- 
charges, though not to a very material extent. A remarkable excep- 
tion, however, occurred with No. 6 black powder, which showed a 
considerable falling off in muzzle velocity through the use of the 
stronger cap. At first we were inclined to think there was some 
error, and bad experiments repeated ; but these only confirmed the 
resul s that had been previously obtained. 

The next table shows the records made with four nitre-compounds ; 
and tbe reader will observe how different are the effects oF the strong 
cap on some of these powJers as compare 1 with o hers. 

VELOCITIES WITH NTTBO-COMPOUNDS. 





Spherical Ball (525grs.) 


No. 6 Shot (525grs.) 


Kind of Powder 
and Caps. 

SCHULTZB : 

Ordinary cap 

Staong ,, 






Cap to Muzzle. Ve'ocity 

. at the 

Time. Speed. Muzzle. 
Sec. Ft.seo. Ft.sec. 

•0060 = 292 1099 

0060 = 467 1122 


Cap to Muzzle. Velocity 

» at the 

Time. Speed. Muzzle. 
8e\ Ft.sec. >t.sec. 

•0086 = 272 1135 

•0053 = 440 1133 


E.C. : 


Increase, 2% 


Virtually equal. 


Ordinary cap 

Strong „ 


•0081 = 288 1067 

•0053 = 440 1107 


-0087 = 269 1097 

•0057 = 409 1102 


J.B.: 


Increase, 2% 


Virtually equal. 


Ordinary cap 

Strong „ ' 


•0079 s 295 937 

•0059 = 395 1130 


•0097 = 240 1046 

•0056 • 416 1084 


S.S. • 


Increase, 20% 


Increase, 4% 


Ordinary cap 

Strong , 


•0074 = 315 987 

0032 •= 449 1154 


•0099 = 236 1035 

•0054 = 432 1178 




Increase, 17% 


Increase, U% 



On comparing this table with its predecessor, it will be seen that, 
with all four of the nitro-compounds,- the movement of tbe shot 
within the barrel was very much quickened by the use of strong 
caps. Nevertheless, its effect on the muzzle vel >city with the firtt two 
powders in this table was comparatively small ; not very different, 
indeed t from that occurring with the first two of the black powders. 
But with the latter two nitro-oompounds the strong cap made a 
marked increase in the muszle velocity, whioh was thereby raised 
nearly 200 fo.sec. with the bullet, and to a very material though 
smaller extent with the shot-charge. 

It may perhaps be remembered by those who hive read the articles 
descriptive of our previous experiments, tiat the two nitro-compounds 
which heie exhibit so considerable an increase in muzzle velocity, 
as a consequence of the employment of the strong cap, are the same 
powders which showed so large a fallhw-off in muzzle velocity when 
the barrel of our experimental gun was reduced in length from 
34in. to 30in. For further particulars on this point reference must 
be made to our article in the Field of Oct. 18, 1890 (see page 208), but 
we may here briefly state that the influence or the extra 4in. of barrel 
on these two explosives was very similar to the effect now produced 
on them by the stronger cap. We think, therefore, the inference may 
naturally be drawn that the two nitro-compounds nere alluded to are 
slow in the development of their propulsive powers, and do not 
exhibit their full capabilities when fired with the ordinary cap in 
barrels of ordinary length. When, however, means are provided for 
a more complete combustion of the powder within the gun— either by 
increasing the length of the barrel, or quickening the decomposition 
of the powder by means of a stronger fulminate— there is a fuller 
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development of the propulsive force, and a consequent increase in the 
muzzle velocity of the shot. 

The fact shoull be borne in mind, however, that the two nltro 
powders which stand at the top of the table do not exhibit the same 
t- ffect as the two at the bottom. The first two appear practically to 
attain their full degree of propulsion wh*n employed with the 
ordinary cap in a 80in. barrel. The longer barrel did not enable them 
to show any increase of muzzle velocity ; on the contrary, there was 
a little diminution, which probably was doe to tbe lesistanoe in the 
extra length of barrel more than counterbalancing the force that 
♦till remained in the powder gases. And a somewhat similar result 
*'s now shown with the strong cap, when used with the first two of 
the nitro-compounds, Its employment with the shot-charge did not 
produce an increase of velocity ; and with the bullet, which is less 
affected by friction, the increase was so small as to be immaterial. 
Possibly, in future experiments, as we shorten the barrel from 
stage to stage, we may be able to ascertain at what point of the barrel 
the maximum muzzle velocity is produced with each of the various 
powders and the two kinds of caps. 

We may add. that in the above tables the times and velocities 
occasionally differ somewhat from those given in previous articles. 
We have on many occasions thought it desirable to tepeat experiments, 
and we find that the results frequently vary with the temperature and 
other conditions of the atmosphere ; and we prefer, whenever it is 
possible, to make comparis n* between results obtained on the same 
day and under similarity cf conditions. P. — T. 



EFFECT OF STRONG CAPS ON VELOCITY, RECOIL, 

AJTO PBESSTJBE8. 

(Field, Sept. 12, 1891 ; Vol. 78, p. 414.) 

In a previous article (see page 177) we published lengthy details of a 
number of experiments which showed the variations in velocity and 
recoil produced by different powders, when fired from, barrels of 

BLACK AHD BBOWN GUNPOWDERS. 



Powder, 


Ordinary Caps. 


Strong CAP8. 


and Length 
of Barrel. 


Muzz* 


Actual 


Exoess 


Effective 


Muzzle 


Actual 


Exoess 


Affective 




Velocity. 


EeoolL 


Theory. 


Work. 


Velocity. 


Recoil. 


over 
Theory. 


Work. 




Ft. sec. 


FUb. 


Froant. 


For cent. 


Fkseo. 


FUb. 


Proent. 


Per oeat. 


No. 2 Bk. : 


















80 in. 


1122 


82'2 


111% 


471% 


1136 


33-1 


106% 


48}% 


96 in. 


1115 


30*7 


96 


*>} 


1134 


32-1 


100 


50 


22 in. 


1075 


814 


118 


46 


1065 


31-6 


115 


46} 


18 in. 


965 


29*1 


150 


40 


967 


29-3 


151 


4Cf 


14 in. 


806 


25*5 


153 


n 


896 


26-4 


163 


38 


10 in. 


813 


28*0 


180 


816 


239 


187 


35 


Average 


908 


28*8 


M5% 


43% 


1006 


29.4 


137% 


43% 


No.4Bk.: 


















90 in. 


1114 


31-5 


104% 


'49% 


1128 


31-6 


99% 


50% 


26 in. 


1089 


29*6 


100 


50 


1066 


30*4 


106 


48f 


22 m. 


1046 


29-1 


113 


47 


1051 


29.0 


110 


47} 


18 in. 


968 


28*8 


149 


40 


964 


23-8 


149 


40 


14 in. 


868 


26-7 


184 


35 


868 


26-7 


184 


85 


10 in. 


798 


.23-5 


199 


33J 


8U 


23*5 


186 


35 


Average 


979 


28*2 


141% 


42% 


965 


28-3 


139% 


42}% 


N6.6BK.: 


















SO in. 
26 in. 


1051 
935 


27-0 
25-0 


96% 
129 


8f 


1009 
934 


26'3 
24-9 


86% 
129 


si* 


22 in. 


910 


25*2 


144 


41 


914 


24-7 


137 


42 


18 in. 


876 


23-9 


150 


40 


875 


243 


154 


39 


14 in. 


792 


221 


182 


35} 


794 


22*1 


180 


33} 


10 in. 


710 


18-4 


192 


£r 


718 


19-2 


199 


Average 


879 


236 


149% 


41% 


874 


23-6 


150% 


40}% 


Bhowk: 


















30 in. 


1022 


271 


106% 


■a? 


1021 


27*4 


111% 


47}% 


28 in. 


1034 


29-9 


124 


1032 


301 


126 


44 


22 in. 


929 


25-8 


139 


4i 


936 


25-8 


136 


42| 


18 in. 


811 


22-3 


172 


37 


819 


22*4 


168 


37} 


14 in. 


747 


20-3 


191 


S3 


762 


20-7 


186 


35 


10 in. 


684 


16-8 


188 


726 


18-1 


174 


36} 


Average 


871 


23-7 


154% 


40% 


883 


24-1 


150% 


40} 



different length. These experiments were carried oat with E ley's 
ordinary caps. When, however, we published the first of the 



records, made with the &4in. and 80in. barrel, a correspondent wrote 
to suggest that we should extend the experiments, so as to include 
strong caps in the trials. We adopted this suggestion, and now pro- 
ceed to give the results. The caps, or rather the cartridge cases (for 
new ones, already capped, were used throughout) were Eley's best 
quality, with their ordinary caps, and Kynoch's paner cases known 
as the " Grouse " cartridge. The difference in the strength and 
sensitiveness of these caps was shown in an art'cle published in the 
Field of June 20, 1891 (here reprinted at page 210). 

As the barrel in which the experiments were tried had already 
been cut down to 30in. at the time we received the suggestion, no 
experiments with strong caps were made with the 34in. barrel ; but 
from 30in. to 10in. they were carried out under similar conditions to 
those under whioh the ordinary caps were tried — both being fired on 
the same day. We shall not tabulate the results so fully as we did 
those on August 29, but, in order to facilitate comparison, shall so 
compress them as to place the two sets of records side by side. 

On comparing the opposite sides of the foregoing table, it will be 
observed that the general effects produced by the strong cape on 
black powdeis did not differ to any very wide extent from those 
resulting from the use of the ordinary caps. With No. 2 and No. 4 
grain the velocity was moderately increased when ttrong cans were 
used. But a more remarkable oircumstince was that with No. 6, in 
the SOin. barrel, the velocity fell off to a much greater extent than it 
had > een increased with the powder* of finer grain ; and the recoil 
was also diminished, though not in like propott'on. When we first 
compared the results we thought there must be some error ; but we 
could not discover one. On referring, however, to some records of 
the pressures of the respective powders tried by means of the crusher- 
gauge, we founl there was a considerable decrease in the force 
exerted in the barrel by this powder when it was fired by th* strong 
caps ; and so tbe records obtained by chronograph and recoil-gauge 
were confirmed. It nevertheless seems rather strange that there were 
not corresponding differences with the shortened barrel. 

With the nitro-compounds, the use of the siron? cap always pro- 
duced an increase in velocity, whatever the length of barrel; Dut 
thera was a difference in the extent to which the respective powders 
were influenced. Sohultse increased in velocity about 20 f. 8., E.C. 
about 30 f.s., and S.S. about 40 f.s. ; but, although there was an 
increase of recoil, it did not, as a rule, correspond with the theoretical 
proportion, and so, in most instances, the percentage of effective 

NITRO-COMPOUNDS. 





Ordinary Gaps 


I 




Strong Caps. 




Powder 


















and Length 
of Barrel. 


Muzzle 


Actual 


ExoeSS 


Effeottve 


Muzzle 


Actual 


Excess 


Effeuttre 


Velocity. 


Beootl. 


Theory. 


Work. 


Velocity. 


BeooU. 


Theory. 


Work. 


SCHULTU ; 

30 in. 


rtMto. 


FUb. 


Proent. 


Per cent. 


Flaec 


PUb. 


Proent. 


Per cent. 


1113 


26*9 


74% 


57J% 


1136 


27-6 


71% 


581% 


26 in. 


1075 


24*9 


72 


58 


10S1 


26*8 


84 


54e 


22 in. 


968 


24-5 


101 


491 


1015 


26*6 


106 


481 


18 in. 


1007 


257 


103 


49 


1026 


25*9 


97 


50e 


14 in. 


974 


23*8 


101 


491 


1005 


25*1 


99 


50 


10 in. 


826 


19-4 


127 


44 


861 


206 


122 


45 


Average 


897 


242 


96% 


51% 


1021 


25*4 


96% 


51% 


E.C.POWDBR 


















SOin. 


1106 


26*7 


75% 


57% 


1135 


27.3 


70% 


SF 


26 in. 


1033 


280 


73 


58 


1062 


253 


80 


22 in. 


964 


23*2 


1C0 


50 


1016 


242 


88 


53 


18 in. 


982 


23*4 


94 


3 


1010 


234 


84 


541 


14 in. 


893 


21*9 


120 


926 


22*4 


109 


48 


10 in. 


788 


19-2 


148 


40* 


844 


19-6 


120 


451 


Average 


961 


22*9 


102% 


501% 


999 


23*7 


92% 


521% 


8.8. POWDKR 


















30 in. 


1110 


275 


79% 


St 


1150 


28*9 


75% 


57% 


26 in. 


1016 


24*9 


93 


1071 


27-1 


89 


53 


22 in. 


991 


247 


102 


491 


1024 


264 


102 


491 


18 in. 


1016 


264 


105 


49 


1036 


267 


99 


50 


14 in. 


924 


23'9 


124 


45 


966 


25*2 


116 


46 


10 in. 


828 


21-3 


149 


40 


850 


21-9 


143 


41 


Average 


981 


24*8 


109% 


481% 


1016 


260 


104% 


401% 


J.B. POWDER 


















80 in. (dry) 
SOin. (damp) 


1061 
916 


22-2 
18*8 


S* 


3* 


1009 


217 


7l% 


58*% 



work appears higher with the strong caps. With J.B., as s'ated in a 
previous article (page 179), our supply of powder ran out. We had 
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taken some 80in. records with this powder with ordinary caps, before 
resolving to experiment with strong caps ; bat when we afterwards 
wished to try J.B. again with both kinds of oape, we found that what 
little we had of the powder had become damp, so that the records 
were much lower than they should have been, and, nob being able to 
obtain a fresh supply, we can only present the foregoing records. 

As already s atea, in commening upon the influence of strong cape 
on black powders, we have also had the various explosives tried by 
crasher-gauge apparatus. The force ethibited in this apparatus by 
all the blaok powders was lower with the strong oape than with 
ordinary ones ; but especially was this the case with No. 6 grain, the 
pressure of which fell 8 per cent, at the first plujf— an inch from the 
breech ; the second plug was 2£in. and the third 6in. from the breech. 
In the last 2ft. of the barrel there was nothing to show how the 
pressure varied ; but it znty be surmised that there was a little 
increase somewhere, a* there was a slight increase of muzzle velocity 
with No. 2 and No. 4 grain, bat the recoil was practically identical 
with the* fine-grain powder with b)th kinds of oape, although recoil 
diminished as well as velocity when the strong cap was used with the 
coarse-grain powder. 

The percentages of increase or decrease under the respective heads 
are indicated by the plus ( + ) and minus (-) signs that precede the 
figures. Where the variation is too small to give an appreciable per- 
centage, it is markel 0, although, strictly speaking, tnere may be a 
snail fraction of increase or decrease. The pressures are stated in 
pounds per square inch. 



BLACK AND BROWN POWDEBS. 






Powders and Caps. 


Pressure on the three 
Crasher-gauge Plugs. 


Muzzle 
Velocity. 


Actual 
BeooiL 


No. 2 Blick— Eley's caps ... 
„ Kynoch's „ ... 


1st. 
6520 
6245 


2nd. 
6169 
6101 


3rd. 
3901 
3863 

^1% 

4746 
4643 


Ft.sec. 
1122 
1136 

^1% 

1114 
1128 

"+1% 

1051 
1009 

^4% 

1022 
1021 


PUb. 
332 
331 


Percentage of variation 

No. 4 Black— Eley's caps ... 
„ Kynoch's „ ... 


-4% 

5608 
5427 


=1% 

5526 
5407 

~^i% 

4746 
4643 

"^2% 

4270 
4435 


0% 

31*5 
31-6 


Percentage of variation 

No. 6 Black— Eley's caps . . , ■ 
„ Kynoch's „ ... 


-3% 

4980 
4535 


-2J% 

3336 
3306 

3412 
3031 


0% 

270 
26*3 


Percentage of variation 

Brown —Eley's caps ... 

„ Kynoch's „ 


_-8% 

4039 
3811 

^5J% 


-3% 

271 
274 


Percentage of variation 


0% 


+1% 
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Powders and Cape. 


Pressures on the three 
Crusher gauge Plugs. 


Muzsle 
Velocity. 


Actual 
Becoil. 


Schultze— Eley's caps ... 
„ Kynoch's „ 


1st. 
643) 
6662 


2nd. 
5726 
6366 


3rd. 
8713 
3760 


Ft.seo. 
1113 
1136 


Pt.lb. 
270 
27*6 


Percentage ot variation ... 


+m 


+ 11% 


+li% 


+2% 


+2% 


E.C Eley's cap j ... 

„ Kynoch's ,, ... 


5475 
6399 


4695 
5676 


3455 
3522 


1106 
1135 


264 
27*0 


Percentage of variation ... 


+ 17% 


+21% 


+2% 


+2J% 


+2% 


S.S Eley's caps ... 

„ Kynoch's „ ... 


5842 
5732 


4710 
5695 


3578 
3732 


1110 
1150 


272 
286 


Percentage of variation ... 


-2% 


+21% 


+4% 


+3J% 


+5% 







_— _ 










J.B Eley's caps ... 

„ Kynoch's ,, 


4356 
4289 


3662 
4435 


3103 
3538 


916 
1009 


18*6 
214 


Percentage of variation ... 


-1*% 


+21% 


+14% 


+10% 


+15% 



With the nitre-compounds, the strong oape always produced 
increased pressure at two of the plugs, if not at all three ; but in 
two instances a em ill diminution at the first plug accompanied a 
larger increase at the second. It is rather curious that with three of 
the nitro powders the increase at the second plug was equal, viz., 
21 per cent. We need hardly say that these increased pressures are 
not such as need create any fear of danger to the gun ; as the pres- 
sures thus produced by strong caps on some powders were about the 
same as those exhibited by other powders with ordinary caps. 

On examining the last two tables, it becomes apparent that the 
variation in recoil does not correspond with the variation in velocity. 
Whenever there is an increase or a diminution in the muzzle velocity 
of the shot, the recoil should, on theoretical grounds, rise or fall in 
the ratio of the square. Accordingly, as No. 2 and No. 4 black 
powder show 1% increase of velocity, they should show in the recoil 
an increase of 2% (omitting fractions) ; whereas their recoil record is 
practically unaltared. Again, when No. 6 shows 4% falling off in 
velocity.it ooght to show over 8% reduction in recoil, instead of 
merely 3% . 

With the nitrocompounds there is always an increase of recoil, but 
it does not oome up to the dee proportion. With Schultze it is 2% 
~ rithT ~ ~~ ~ "' ~ ~ -~ * ' ' 



instead of 4% : with E.C. 2% instead of 5% ; with 8.8. , 6% — 
of 7% ; and with J.B., 15% instead of 21% . This smaller proportion 
of recoil we attribute to the fact that, whether the force of the powder 
be increased or decreased by the altaration of the cap, the non- 
effective work remains nearly a constant quantity; whereas, if the 
velocity be increased by an addition to the powder-charge, the pro- 
portion of recoil would be increased by the greater amount of gaseous 
products. 

An example of this elect will be seen in the following records of 
experiments with equal charges of shot, but different charges of 
powder. An ounce of shot was used iu each instance, and the powder 
was No. 4 black. 

Charge of Powder. Muzzle Velocity. Becoil registered. 

3 drs 1125ffc.sec 29'4fUb. 

Sldrs., or 8% increase 1168 f .s., or 4% increase 32*6 ft. lb., or 11% increase. 

SJdrs., or 16% increase 1240 f.s., or 10% increase 35*2 fUb., or 21% increase. 

The proportions, however, are by no means constant, bat differ 
with the nature of the boring. The above was with a cylinder barrel. 
From the choked barrel of the same gun the results were as follows : 



Becoil registered. 
291 ft.lb. 
31-6fLlb.,or 9% increase. 
35 5ft.lb.,or22%i 



Charge of Powder. Muzsle Velocity. 

3 drs 1196 ft.sec 

Sfclrs., or 8% increase 1230 f.s., or 3% increase 

Sjdrs., or 16% increase 1291 f.s., or 6% increase 

An instance of the opposite effect is shonvn in the last line of the 
second table, where the record with damp J.B. powder is given. 
The dampness caused a great reduction in velocity, but left other 
matters practically unaltered. It did not, for instance, lessen the 
amount of powder products which had to force their way out of the 
muzzle. So the effective portion of the work was dimin shed, while 
the non-effective part continued much the same as before. Accord- 
ingly the proportion of recoil was relatively increased, although its 
total had undergone some amount of reduction. 

When the shot-charge was added to, and the powder remained 
stationary, the effect was different. There was no additional body of 
powder-gases to rush out ; but, on the other hand, the friction of the 
larger mass of pellets caused a stronger " brake action," and thus 
tended to check the backward movement of the gun. Hence, the 
re:oil produced by additional shot was below the theoretical per- 
centage of increase, whereas the recoil produced by additional powder 
was in excess of it. P. — T. 

BORLAND'S CAP-TESTING APPARATUS. 

(Field, Aug. 13, 1892; Vol. 80, p. 261.) 
In giving this brief description of a new cap-testing apparatus which 
has been found capable of demonstrating and investigating the most 
important and practical points in connection with the behaviour of 
percussion caps, Mr Borland desires that the present paper be re- 
garded rather as a contribution to existing knowledge of testing 
appliances than as a claim to any very great originality or superiority 
over methods which may be in vogue ; but it is believed that in one 
particular, at least, a new and advantageous departure has been 
made, viz., in regarding percussion cape on their own merits as ex- 
plosive charges, and in measuring the actual energy produced by their 
explosion, irrespective of their igniting or exploding action fur 
powders. 

The apparatus is capable of demonstrating the following points : 
(1.) Nature and strength of blow required to ignite with certainty 
percussion caps of any particular make. (2.) Influence of shape and 
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size of striker. (3.) Actual explosive foroe produced by the cap per 
«?, irrespective of its igniting action for powders er explosives. (4.) 
Time elapsing between the delivery of blow to striker and develop- 
ment of a flash of any specified length. (5.) Igniting power at 
various distances or on various explosives. 

In the accompanying figure, the apparatus is shown as ordinarily 
need for the carrying out of tests 1,2, and 3 ; bat the accessories 
required to carry out the other tssts are very simple, and can be 
attached at a moment's n >tioe. 

The wooden base, A, provided with levelling screws, carries an iron 
table, B, in the centre of which a steel cylinder, C, with hinged cover, 
£, is fitted. The cylinder serves as a holder for the cartridge or cap 
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down firmly, in order to confine the cartridge case or cip. 

Upon the iron table and behind the cylinder, graduated into inches 
and fractions, a standard is erected ; and this serves to carry the 
electro-magnet, M, upon a suitable damp, which can be fixed at any 
point on the standard. 

The weight, W, shown suspended from the magnet, is ordinarily of 
2oz. in weight, and falls in free air to deliver its blow upon the 
striker, when the current from battery to electro-magnet is inter- 
rupted by means of the switch or firing key, K, shown upon the left 
hand aide of the iron table. 

The proper levelling of the instrument, to insure the blow being 



delivered upon the centre of the striker, is attained with the assistance 
of a plummet carried by a silken thread wound upon a small steel 
reel, which can be suspended from the electro-magnet. The levelling 
screws are worked until the point of the plummet coincides with the 
centre of the striker ; and, the length of thread being adjustable upon 
the real, it is posnble to test the accuracy of levelling when the 
magnet is at any position upon the rod, and so deviations from truth 
of any port of the standaid can always be neutralised. 

The tube, T, carried upon the standard a short distance above the 
hinged cover, E, is open at b:>th ends, and simply serves to catch the 
v* eight after is has delivered its blow upon the striker. 

The cylinder, G, is bored through from end to end, and suitable 
bushes are provided for the purpose of holding cartridge ca es of 
different gauges, or percussion caps not fitted into cartridge cases. 

In carrying out the first test above mentioned, namely— the deter- 
mination of minimum blow required— it is of course necessary to try 
as large a number of caps as possible in each series, as in every hatch 
there appears to be a certain percentage of extr&sensitive caps, which 
explode with a smaller blow thin suffices to give, say, twelve con- 
secutive good explosions. It has been frequently observed that a 
difference of one inch more or less in the height from which the 
weight falls is sufficient to determiae certainty or uncertainty of 
detonation. 

The weight, and also shape, of striker point, largely influence the 
results, and the well-known recommendations of the cartridge manu- 
facturers on both these particulars have been amply confirmed. 

In point of sensitiveness, the percussion caps in " E.C." cases of 
recent issue are remarkably good, and repeated experiments have 
proved that a weight of 2oz. falling from 12in. in free air, and 
delivering its blow fairly on the centre of the striker, is sufficient to 
detonate with certainty and completeness the caps in the present 
season's issue of Bachmann, Eley, Joyce, and Kynoch ordinary £.0. 
cartridges. 

Some caps lacking in sensitiveness : and known to give trouble in 
the gun, were found to require a 30in. fall of the 2oz. weight ; and 
even then a certain percentage did not explode properly, but simply 
fizzed off — proving the possibility of hang-fire being caused by the 
cap re juiring a more powerful blow than usual to detonate it properly. 

in obtaining the above results the striker weighed 100gr v whereas 
gun-strikers appear to vary between 25gr. and 50gr. in weight ; but 
the experimental striker has been purposely made heavy in order that 
the test may be as severe as possible, and also to take into account the 
possibility of gun-strikers not working with the same freedom as the 
experimental striker,' by reason, for example, of a very small amount 
of corrosion, which would materially increase resistance and render 
the blow upon the cap less lively. 

In order to judge whether a proper detonation is effected, three 
methods of observation may be tunployed. The sound of the explo- 
sion affords a very good criterion ; or the flash may be received upon 
paper and the amount of charring and residue observed. In these 
cases the plunger, P, which appears underneath the iron table, is 
withdrawn, leaving a clear passage for the flash. 

The best plan, however, is to measure the actual explosive force 
produced, and this is arrived at in the following manner : — A steel 
tube 6in. in length, accurately bored to take the plunger ,P (and of 
same outside diameter as the inside of cartridge cose), is inserted in 
the cylinder, (J, and rests upon a screw sleeve in the bottom of the 
cylinder. An mdiarubber disc or wad, with central aperture corre- 
sponding with the dome of the cap-chamber, is placed inside the 
cartridge, and, on the cartridge case being inserted in the cylinder, 
the end of the steel tube becomes bedded upon the mdiarubber wad. 
When the hinged cover, E, is closed and clamped down, the tube is 
finally tightened against the indiarubber wad by means of the screw 
sleeve, and the entire force of the explosion of the cap can only be 
exerted upon the plunger. 

As shown in the drawing, the plunger carries a knife or chisel at its 
lower end, and the force exerted is registered by the depth this chisel 
penetrates cylinders of compressed lead. 

The cuts so produced are gauged in micrometer callipers (MG), 
specially adapted for the purpose, and the results are most accurately 
expressed by the actual measurements obtained. However, a satis- 
factory curve has been experimentally worked out, and, if desired, 
expressions in terms of energy can thereby be arrived at ; but, as such 
exoressions can only be approximations to the truth, the actual 
measurements are properly preferred. 

A good cap for nitro-compounds should give a large hot flame, with 
a minimum of explosive or detonating power; and, whilst it is very 
far from the object of this article to enter into a controversy upon 
the relative merits of different caps, it is doe to Messrs Eley to point 
out that their small caps of this season's issue show a very great 
advance, not only in the above particulars, but also in respect of 
sensitiveness. 



SPORTING GUNS AXD GUNPOWDERS. 



Considerable care has to be exercised in carrying oat the pressure 
test in respect of the proper lubrication of the plunger, the anility of 
the lead cylinders, the condition of the knife-edge, and the distance of 
the upper end of plunger from dome, that there may be no lariation 
in the air space ; bat with the usual precautions observed in scientific 
work the results obtained are very concordant. 

The following figures giving depths of cut in the leads may be 
interesting. 

Good caps. 
•080" 
•078" 
•087" 
•071" 
•066" 



•042" 


Three series taken on different days. 

•040" 


•010" 


•058" 


«045" 


062" 


•063" 


•oeo" 


•087" 


•019" 


-047" 


•087" 


•047" 


-018" 


•048" 



Caps unsatisfactory on account of occasional extra strength. 
•108" 
•070" 
•078" 
•120" 
•101" 

The description of the details involved in estimating time elapsing 
between delivery of blow to striker and development of a flash of any 
specified length cannot very well be undertaken without further illus- 
trations, but the principle involved consists essentially in making the 
movement of the striker break one circuit of the Boulen^e* chrono- 
graph, the second circuit being interrupted by the ignition in the path 
of the flash of a small fragment of explosive which holds a contact up 
to its work. The explosive being ignited, the current is interrupted 
and registration effected in the usual manner. 

The ignition test is preferably takeu iu conjunction with the time 
test, but the accessory apparatus would require special illustration. 

We spent a day with Mr. Borland, experimenting with caps by 
various makers, and the results came out very similar to those above 
stated. We consider Mr. Borland deserves great credit for the design 
of his experimental apparatus. 

It should be added that, in constructing this apparatus, Mr. W. D. 
Borland, F.C.S., of the E.G. Powder Company, received the assist- 
ance of his brother, Mr. G. B. Borland, in respect of some of the 
working details. 

CAPS AND THE IGNITION OF POWDER. 

(Field, Hay 1, 1897 ; Vol. 89, p. fl67.) 

A lecture on this subject, by Mr W. D. Borland, of the E.C. Gun- 
powder Company, was delivered at a meeting of the Gunmakers' 
Association in April, 1897, and the following is a summary of the 
paper read: — 

The subject of the proper ignition of explosives in general, 
and nitro explosives in particular, in small-arm cartridges is one 
of the utmost importance to all who are in any way connected with 
the preparation and use of ammunition, and it is one which has 
engaged the attention of experimentalists for many years past, with 
the result that no little progress has been realised. The difficulties 
surrounding the investigation of this Bubject are by no means small, 
owin$ to the impossibility of placing, in the interior of small-arm 
cartridges suitable measuring or recording apparatus ; and even the 
cutting of a small hole in a cartridge case for the purpose of crusher- 
gauge work is often sufficient to disturb the real conditions of practice. 
Hence it becomes necessary to employ an analytical and inductive 
method of research, and to trace individually the effect of various 
factors which are concerned in the ignition of powders in small-arm 
cartridges. The ideal means of ignition may be generally laid down 
as that whereby the most perfect ballistics are obtained with the 
lowest strain on the weapon, combined with regularity and freedom 
from undue sensitiveness to variations in mechanical conditions of the 
firing mechanism (such as strength of blow and shape of striker). 
This, like most other ideals, is difficult of attainment ; but it is only 
just to the various manufacturers of cartridge cases to emphasise the 
marked progress that has been and is still being made, in face of 
difficulties of experimenting with a material like cap composition, of 
difficulties of a mechanical nature, and perhaps, most of all, of the 
very varied requirements made from time to time consequent upon 
new powders being placed on the market. 

In determining the suitability of ignition for any particular 
explosive, the final court of appeal is, of course, actual practice in 



the field and elaborate and rigorous detenninations of ballistics ; but 
such appeal is naturally cumbersome, and, after all, only shows 
whether the ignition is or is not suitable, without indicating in what 
particular or particulars the success or failure has its origin. 

So far as research has gone up to the present, the following are 
conditions upon which the oehaviour of a cap depends, viz., (1) total 
energy of explosion; (2) size and shape of flame: (3) duration of 
flame, temperature of flame, or, perhaps, to speak more properly, 
heating effect of flame ; and (4) sensitiveness of the cap to altered 
conditions of blow. 

As regards the total energy of explosion, the lecturer, in ,1891. 
devised an apparatus for the determination of energy, a description of 
the apparatus and results appearing in the Field (see page 221), and 
afterwards in other publications. As this matter was gone into fully 
at the time, it need not be here further referred to beyond point- 
ing out that recent experiments conducted by the Field, with a 
modification of the lecturer's method, clearly show that the 
energy test initiated by Mr Borland is of no little value as a test 
of regularity ; but beyond this Mr Borland's experience shows that 
the energy test, taken by itself, does not afford more than a mere 
approximation to the igniting power of a cap, and, by itself, is not 

Xble of being employed for the comparison of the true igniting 
t of caps of different makes and different compositions. 
After an infinite amount of experimental work, Mr -Borland has 
been able to devise a photographic method of recording the charac- 
teristic qualities of the flames produced by various caps in respect, not 
only of shape, size, and intensity, but also of duration, and it is now 
possible to indicate and record results in a graphic manner hitherto 
unattainable. When it is remembered that the total amount of flame- 
producing composition in a percussion cap may not exceed 0'6gr., and 
the duration or the flame is to be measured, not by tenths, but by ten- 
thousandths of a second, it will be at once seen that any photographic 
method must involve the employment of. sensitive plates of greatest 
possible speed, and lenses of greatest possible aperture, and further, 
if the results are to be trustworthy, that the speed of the plates must 
be regular, and the methods of development of image uniform. On 
all these points the lecturer has been able to overcome the initial diffi- 
culties, and some results selected out of some 1200 flame photographs 
recently taken are reproduced, one-fifth of the actual size. 

Fig. 1 represents the characteristic flame picture of an issue of one 
of the strongest quick-burning large caps iu use some five years ago. 
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Fig.L 

Fig. 2 represents a small oap of recent issue which produces about 
the same energy as No. 1, but which, as compared with No. 1, shows 
a marked improvement in volume of flame. 
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Fig. 2. : 

Fig. 2a is from the same batch as No. 2, but in this case the blow 
on the striker, whilst sufficient to avoid misfires, was insufficient te 
produce perfect detonation in more than two out of the five i 




Fig. 2a. 
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Fig. 3 repreaenta a reoent imi of large nitro caps, and ia certainly 
irreproachable. 
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Fig. 3. 

Fig. 4 is the same as No. 3, bat the striker used for this series was 
of slightly smaller diameter than recommended by the makers ; and 
the end more coned than deemed desirable by them. The moral is 
obvious. 




Fig. 4. 

Fig. 5 is the same cap as No. 3 and same proper striker, but the 
blow was not a lively one, being delivered by a 24oz. weight, falling 
respectively 2in . , 2^in. , 2 Jin . , 2 Jin . , and Sin. It will be observed that 
the depreciation proceeds as the blow increases, and it is thus evident 
that a strong nipping sort of blow is to be avoided as much as a weak 
one. 

Sin. 2Jin. 2Jin. 2*in. Sin. 




Fig. 5. 

Fig. 6 is a continuation of No. 5, and shows a series* exploded with 
a 24ore. weight falling Sin. The effect has been to break np the oom» 
position and to expel it in burning fragments from the flash-hole. 




Fig.fl. 

Fig. 7 is a most excellent series representing a batch of small caps 
made some seven years ago to a particular specification. They give 
the largest amount of energy of any here referred to, but in spite of 



this they ignite the powder oharge in such a way that, whilst the 
maximum velocity is attained, the pressures in the chamber are 
remarkably low. This Mr Borland has found to be the case not only 
with service charges but also with proof charges ; and this paradoxical 
result he has found to be due to the comparatively slow rate at which 
this particular cap evolves its energy. Further reference is made to 
this matter below. 
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Fig. 7. 



Fig. 8 represents a cap largely nsed for a concentrated powder. 
The flame is not large, but, as the energy is high and duration small, 
it is evidently of the type in whioh a small volume of gas is produced 
at high temperature and pressure. 
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Fig. 8. 



Fig* 9 is a different type of cap, also used for concentrated powder. 
In this make the cap chamber is large enough to contain about 2grs. 
of powder, consequently the cap flash is reinforced by the portion of 
powder charge intimately in contact with it. 




FJg.9. 



In all the above the cartridge case was cut off near the base, so 
that the dome and flash hole projected, and the whole picture of the 
flame was accessible to the lens. 

Fig. 10 gives an idea of the length of flame produced by various 
caps fired in the full length case. 




Fig. 10. 



Concerning Fig. 7, Mr Borland for some time was unable to discover 
why this cap, though of very high energy, and producing such large 
flame, did not give rise to such high chamber pressures with anv 
powders as did other caps of lower energy and smaller flame ; and it 
occurred to him that possibly this might be due to a progressive 
action, and that this -particular cap was comparatively slow burning, 
and that its excellent igniting qualities were due to its inainttuning its 
action even whilst the shot charge was passing up the.barrel. 
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To prove this point, Mr Borland devised an apparatus consisting of a 
small electro-motor run by accumulator cells at about 3000 revolutions 
per minute, the exact speed being determined by the well-known 
tuning fork method. Upon the shaft, and at right angles Jo it, a. disc 
was attached, serving to carry a sensitive plate. In front of the plate, 
but not attached to it, was a fixed screen m which, coinciding with the 
centre of revolution of the plate, a fine parallel slit was out. It will 
at once be understood that if a cap is fired behind the screen, the 
plate not revolving, the illumination will cause a parallel band of light 
to pass through the screen slit, and will impress this image on the 
sensitive plate. If, on the other hand, the plate is revolving, then the 
parallel band broadens out into a wedge-shaped image, the angle of 
which is dependent upon the ratio which the duration of the flame 
bears to the velocity of revolution of the plate. 

Instead of a plate, a band of sensitive paper upon a drum may be 
used, in which case the thin parallel band is simply broadened out; 
but Mr Borland prefers the first method, as, by using glass plates, 
measurement of the results may be facilitated by projecting the image 
by means of an optical lantern on to a screen divided off protractor- 
wise. Working in this way Mr Borland has found that the durations 
of cap flames vary as much as 400 to 600 per cent., the actual durations 
being from '0002 to 'OOlsec, and he was able to prove that cap Nx>. 7, 
above referred to, gave the longest duration of any under experiment. 

So far as Mr Borland is aware, this question of duration of flame 
has never been definitely recognised before, but it appears to be of no 
little importance. 

BIRMINGHAM PROOF HOUSE REPORT, 1895. 

(Field, May 9, 1896; Vol. 87, p. 700.) 

The Guardians' report has recently been issued, and in the main 
may be regarded as satisfactory, especially as the chart shows 
that during the past year there has been a slight improvement 
in the Birmingham gun trade. This happy state of things is neces- 
sarily reflected in the Proof House statistics, with the result 
that during 1895 the sum received for barrels proved amounted to 
£3866. 10s. 2d. against £3284. Is. lid. in 1894. The rifle shoot- 
ing ground would, however, appear to have been Jiess used than in the 
year 1894. Then the income from this source of revenue was 
upwards of £50, whereas in 1895 it was no more than £36. 8s. Id., 
that sum representing 590 occasions of the ground being used, whereas 
iu 1894 it was occupied 844 times. This is a somewhat surprising 
item of information, though there may be local reasons to account 
for the falling off. It is also a matter for congratulation that no 
accident has happened during the past year either at the Proof 
House or the shooting range, while the law-abiding nature of the 
trade is shown by the fact that no offences against the statute have 
come under notice. 

That proof houses are not superfluous institutions is made clear by 
the fact that out of 11,610 single sporting guns received no fewer 
than 518 cracked under the strain of provisional proof; 68 were 
broken, 222 were bulged, and in six cases nuts were blown out. There 
were 108 examples of unsound breeching, while the nipples were 
blown from 66 guns. No fewer than 47,684 double barrels were 

Statement of barrels received for proof, marked as proved, or found faulty, 
during the fifty-two weeks ending Deo. 31, 1895. . . 
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received, and of these 1293 cracked, 300 were broken, 2308 bulged, 
and 55 had the huts blown out. In the plain iron and steel division 
8497 barrels were marked out of the total number received of 9340 ; 5/4 
were broken, 21 had faulty vent holes, 26 had the huts blown out ; 
there were 54 cases of split breeches, 78 instances of unsound breech- 
ing, 42 cases of blown nipples, 11 bulges, and 37 faulty insides; these 
being in single barrel'! alone, and, of course, for provisional proof 
only. The chief thing to be noticed in connection with the military 
barrels (double proof) is that 332 had the huts blown out, and 195 
bulged, out of 23,812— the number received. The pistols came out 
pretty well, as no more than 46 out of the 1048 submitted to pro- 
visional proof broke. The result of the definitive proof is appended. 
Provisional proofs, at tariffs varying from Id. to 3s. 6d., produced 
altogether £1688. 12s. 6dL, showing an increase of something like £88 
on the total of 1894. The definitive proofs, which in the previous 
year brought in £1683. 0s. 4d., have now risen to £2177. 17s. 8d., the 
whole year's income being £4272. 8s. 7d. 
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THE PBOOF OF GUNS WITH FINE-GRAIN POWDER. 

(Field, Nov. 21, 1896; Vol. 88, p. 812.) 

Breeches and actions of guns have long needed as efficient a 
test of their stability as that which the ordinary proof-powder 
provides for the greater portion of the length # of the barrels. 
The large quantity of coarse-grain powder that is employed for 
the purpose of testing the soundness of the tubes has the effeot of 
maintaining a high degree of gas-pressure throughout the last three- 
quarters of their entire length ; but in the first portion— where the 
greatest amount of stress is sustained in the everyday use of the gun 
—the margin of safety is much less in proportion than exists at the 
other end. At the muzzle the gas-pressure of the proof-charge is 
from three to five times as great as that which presumably may be 
produced by the charges used in ordinary sporting cartridges — or, in 
other words, the margin of safety is from 200 to 400 per cent, beyond 
the amount of stress likely to be sustained from the powders which 
ordinarily might be used in the gun. 

On the other hand, at the breech — where the barrels and the breech- 
loading act'pn must undergo the greatest amount of wear-and-tear, 
and where, if there should be any excess of strength in the cartridges, 
the difference of stress would be chiefly felt— the margin of safety, 
with the old proof-powder, does not increase proportionately with 
the risk, ot even maintain the same ratio as exists at the muzzle, but, 
on the contrary, the proportion is considerably less. Thus there 
possibly may not be a margin of 50 per cent, to meet eventualities in 
the chambers and action at the time when the gun is first made, while 
their strength— especially if the materials are of inferior quality — 
may possibly undergo rapid deterioration after the proof-test. Hence 
a very common gun (such as that of which the burst portion is 
depicted overleaf, on page 237 ) may pass the ordeal of the proof - 
liou-e at one time, yet cripple the hand of its purchaser at another ; 
whereas, if it hai been submitted to a more effective breech-test in 
the first instance, it probably would never have passed muster as a 
sound gun. 

Under the new Proof -Regulations, issued this year (1896), it is 
possible to have guns proved with a really effective test for the action 
»nd breech end of the barrels, by the use of No. 2 black powder ; and 
we have recently carried out some experiments in order to ascertain 
the relative degree of efficiency of this fine-grain powder, in com- 
parison with the old coarse-grain proof, as a test of the strength of 
this portion of the gun. 

( Last year, before the r-ew regulations were promulgated, we pub- 
lished some diagrams (see ante, pp. 84-36) showing the amount of 
stress with oral' ary charges ot various sporting gunpowders at 
different parts < f the barrel, together with the pressure of the official 
proof-charge (with coarse-grain powder) at the same points. Now 
we have ascertained the corresponding pressures of the new proof 
with No. 2 powder, which we give in the accompanying diagram of 
curves and add thereto some of the curves given last year. We 
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Curves o» Pressure in the Barrel, with Proof and Nitbo Powders. 
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do not give particulars of the whole of the nitro powders, but 
only of those which may be considered typical ones, as others 
among them would show curves so nearly representing those printed, 
that their insertion in the diagram would only tend to produce 
confusion. 

We may mention that the charges of nitro powders used in the 
former experiments were the same as sufficed to give equal velocity to 
that produced by the use of Mrs. of No. 4 black powder ; and we may 
also add that the charges of some of the concentrated nitro powders 
were then rather heavier than are now used with more recent samples 
of the same powders ; but, though the strength of the samples has 
somewhat varied as compared with weight, the general characteristics 
of the powders remain the same. Here it will be observed that 
whereas some of them give rather high pressures in the chamber and 
diminish rapidly towards the muzzle, others have a lower pressure at 
first, but fall off more gradually, and thus show higher pressures 
towards the end of the barrel. 

Similar effects are produced by the two black powders now used 
for proof purposes, as will be seen by the two uppermost curves in 
the diagram. The fine-grain powder commences with a pressure of 
about 6$ tons per square inch at the breech, and dwindles away to 
little more than half a ton at 6in. from the muzzle •, whereas the old 
coarse-grain proof powder begins with 4& tons, and ends with 1 ton. 
The use of these two powders should give most efficient evidence of 
the soundness of a gun — the fine powder testing the strength of the 
breech and acton, while the coarse tests the barrel throughout, by 
the sustained pressure from the slowly-developed body of pases ; ana 
the margin of safety is now in nearly the same proportion at both 
ends of the barrel. 

The figures stating the pressures, under the diagram of curves, 
represent the averages of half a dozen rounds with each of the 
powders at six points in the barrel. Full details of these were stated 
in a previous article (page 34). The charge of the ordinary proof- 
powder was 64 drams, with l§oz. of shot. Here we give similar 
particulars with the new proof test, vu.,4£drs. of No. 2 T.8. powder 
with lfoz. of No. 6 shot : 
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Unfortunately, this new proof is only permissory, not compulsory ; 
and, consequently, it will not protect the purchasers of common guns, 
as the makers or such trash as the one depicted in the next page are 
not likely to pay an extra fee for the purpose of obtaining a more 
severe test, which would probably render the trash unsaleable. The 
remedy, however, lies in the hands of purchasers : they can refuse to 
buy any gun which does not bear a proof -mark showing that it has 
passed this new supplementary test. 

We do not wish it to be inferred, however, that no gun can be trust- 
worthy unless it bears this extra proof -mark. On the contrary, we 
wou'd say that there are many trustworthy gunmakers whose wares 
would be equally as reliable if they bore no proof-mark whatever. 
Seeing that the main purpose of the proof of guns is not merely 
to bring fees into the coffers of the proof-houses— but to protect the 
lives and limbs of such of Her Majesty's subjects as make use of 
fire-arms ; and inasmuch as the Legislature has thought fit to make 
some proof compulsory— it seems to us that the compulsion, if it 
be applied at all, should be enforced where it is most requisite. 
Otherwise the makers of the commonest guns are enabled to 
pass them on to purchasers with the same stamp of respectability (if 
such it can be called) as is compulsorily placed upon arms of the very 
highest quality. There is nothing whatever to indicate that the 
inferior guns ought not to be used with powders of great strength ; 
but the most powerful of explosives are often used in the weakest of 
guns, whereas the proof which is compulsory applies only to a powder 
which is not so strong as these that are commonly used, for sporting 
purposes. 

The respectable gunmakers, however, are not entirely without a 
remedy, as they are enabled, at the cost of a shilling or two, to have a 
special stamp of high quality placed upon their productions. This they 
should have done for their own protection ; and in a short time it 
would become generally understood among sportsmen that a gun 
without this imprimatur, if not old, is, in all probability, one of 
low grade. P. — T. 
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THE STRENGTH OF GUN BARRELS. 

(Field, May 23, 1896 ; Vol. 87, p. 775.) 

Gunmakino is an ultra-conservative trade or profession, many of 
the methods employed by our forefathers being in full operation at 
the present day. To no part of the guu does this remark apply with so 
much force as to the barrel. Indeed, of this most important portion 
of the gun it may be truly said that its proportions are arrived at in a 
haphazard sort of way, the only rule employed being the " rule of 
thumb." 

When a gunbarrel is required to withstand any unusual strain, the 
strength is proportioned according to the dictates of the maker's past 
experience. If the barrel passes the proof satisfactorily, it is delivered 
to the customer; but often in his hands the defect of weakness is 
developed after a few shots. Whenever a barrel shows decided signs 
of weakness, another is made a little stronger ; and so on, ubtil, alter 
a great deal of time and money has been expended, the necessary 
dimensions are at last arrived at. 

I here venture to point out the proper method to pursue in all 
such cases. First ascertain, by means of the crusher gauge, the 
pressure exerted by the charge intended to be used in the gun ; then 
calculate what the thickness of the walls of the barr 1 must be to 
safely withstand such pressure ; it being of course distinctly under 
stood that the walls of the barrel are not to be weakened for any 
purpose whatever, such as dove-tails for the lump, or holes for 
extractors. In making this calculation, the most important point to 
be considered is the tensile strength of the metal used for the 
manufacture of gunbarrels. This may be safely taken as about 
80,0001b. per square inch of section. But it is not safe to subject the 
metal to a greater stress than one-quarter of this amount : therefore 
we will take 20,0001b. per square inoh of section as the highest work- 
ings train allowable. 
The accompanying woodcut shows the breech end of a gunbarrel 

which, for the purpose of 
making my meaning clear, 
I will suppose to b^l inch 
in length, 1 inch diameter 
of bore, and the walls 
of the barrel half an inch 
in thickness. Let us sup- 
pose that this barrel has 
burst along the dotted lines 
shown, and that we wish 
to ascertain the amount of 
pressure exerted by the 
powder gases which caused 
the fracture. 

The sectional area of the 
metal broken is made up of 
the two walls of the barrel, 
which, taken together, ar.» 
equal to 1 suuare inch ; 
therefore the bore being 1 
inch in diameter, the pres- 
sure exerted must have 
been equal to 80,0001b. per 
square inch. And if we wish to ascertain what the sate working 

Sressure for such a barrel would be { all we have to do is to divide 
9,0001b. (which represents the ultimate tensile strength of the 
metal) by 4, which gives 20,0001b., or about 8| tons per square inch, 
as the safe working pressure. 

This method of calculation may now be tested by applying it to 
the barrel be'onging to a 12-bore shot gun. There is not the slightest 
doubt that, owing to the great experience gunmakers have had with 
this kind of weapon, the proper thickness of the breech has long ago 
been arrived at by the rtde-of -thumb method previously mentioned. 
In such a gun, with the service charge, a gas pressure of Z tons, or 
67201b. per square inch, may be taken as being not far wide of the 
mark, the diameter of the chamber being about *8 of an inch. Thus 
67201b., multiplied by '8 and divided by 20,0001b. (which is the strain 
that 1 square inch of metal can safely bear) gives '27 of a square inch as 
the sectional area of the walls of the barrel for every inch in length. 
This is exactly the thickness of the breech of a favourite 12-bore gun 
which I have now before me. 

Having shown that this method of calculation is perfectly applicable 
to a 12-bore gun, it will now be shown what the thickness of the 
walls of a '303 rifle barrel should be to take the Government Cordite 
cartridge, which gives a gas pressure, at 1 inch from the breech, of 
about 15 tons, or 33,6001b. per square inch. The diameter of the 
chamber is about '425in. ; therefore 33,600lb. multiplied by '426 and 
divided by 20,0001b, gives *714in. as the thickness of the walls of the 
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barrel; and, consequently, one half of this amount, via., *857in., is 
the thickness of metal which should surround the chamber. 

This calculation is made for Cordite, which gives lower pressures 
than any other nitro powder suitable for this weapon. Some other 
nitro powders give verv much higher pressures ; and, therefore, rifles 
made to use such powders should be proportionally stronger. 

However, sufficient has been shown to demonstrate that had simple 
calculations, such as here set forth, been made upon the introduction 
of the '303 double rifle, hundreds of pounds ana much valuable time 
would have been saved to gunmakers. H. F. Phillips. 



SHOOTING OF GUN AFTER FIRING 30,000 ROUNDS. 

(Field, June 9, 1894 } Vol. 83, p. 814.) 

Sir, — I think probably the inclosed letter may prove of .interest to 
your readers, showing, as it does, how good steel barrels 'will retain 
their shooting. 

In this case, you will note, 30,000 rounds have been out of the 
barrel which gave the excellent results recorded. You will observe 
no " Field" wads were used in the loading with E.G. No. 2, and that 
thin card wads were used over the shot. 

Braintree, Essex, June 6, 1894. G. Thorpe Bartbam. 

Mr. 6. Thorpe Bart rani, Braintree. 

Dear Sir, — You w 11 doubtless remember building a gun for me, 
some seven years ago, with Whitworth steel barrels. I think you 
sent a contribution to the Field, giving the results obtained. The 
following patterns, obta ; ned this afternoon from the left barrel, will 
perhaps be of interest to you: 42grs. E.C. No. 2, ^in. card, gin. 
ieit, 5a m - card, and *\in. card over shot ; l|oz. No. 6 (270 to the 
cunce). 

Ten Bounds, 30-inch circle, at 40 vards. Average 

253 ... 247 ... 262 ... 253 ... 261 ... 256 ... 273 ... 262 ... 256 ... 270 = 260 

As the gun has been in hard wear for the past seven years, and has 
had som thing like 30,000 shots fired from trie barrel which gave the 
above, it occurred to me that probably it might interest you to hav e 
the figures, e^pec'ally as they are representative of my daily test 
results.— Yours faithfully, W. D. Borland. 

" E.C." Powder Company Limited ; works, Green Street Green, 
near Dartford, Kent, June 5, 1894. 

[The particulars given by Mr. Thorpe Bartram, nearly eight years 
ago, were published in the Field of July 3, 1886. The gan was tried 
on June 11, 1886, with 42grs. EC. and l|oz. of shot (270 to oz.) with 
four kinds of cares, and the following wads — first, "Field" wad, 
second gin. felt, third thin white card, and another thin card over the 
shot. The patterns given by the respective cases were as follows : 

Ten Bounds each, SOin. circle, at 40 yards. Averages. 

Kynoch's 231 236 231 223 247 236 236 239 245 224 = 234 

Joyce's 236235243 247 267 257 258232248246 = 246 

Bailey's 236235236227232235 215 217 229233 = 229 

£ley*s 259228238225225229230220238236 = 232 

The number of the gun was 1197, it weighed 71b. 2oz., and the 
barrels were of Whitworth ste^l. Only the left barrel, full choke, 
was used in these trials ; and from Mr. Borland's letter it appears 
that, aft -r firing 30,000 rounds, it shoots rather closer than when it 
was first made ; but the powder, we believe, is not exactly the same, 
the original E.C., as used eight years a»o, having been supplanted by 
the B.C. No. 2, now in use ; and there is also a difference in the wads 
used.— Ed.] 

A BURST GUN. 

(Field, Nov. 7, 1896; Vol. 88, p. 731.) 

We have received for examination a burst gun (of which we give ft 
photographic representation on a reduced scale), together with a 
number of cartridges which were being used at the time when the 
accident took place. We have tested the cartridges sent, some of 
wnioh were loaded with black powder, and others with one of the new 
concentrated powders. No fault could be found with the cartridges— 
the pressures by crasher-gauge n no case exceeding 21 tons per square 
inch ; and the defect mu*t be attributed solely to the defective condition 
of the barrel. It was a gun of the commonest kind, and probably when 
new was sold for about 50s. The barrels are of twisted iron, and 
where the burst took place it was imperfectly welded ; and that will 
account for tie metal being blown out in Wo places, with an interven- 
ing strap-like piece left intact between them. But the disaster was 



really caused by the flats of the barrels being filed away to such an 
extent that it was only a Question of time for them to burst— whioh 
they eventually did, blowing two pieces from below upwards, and at 
the same time, we regret to add, carrying away the thumb of the 
shooter. The gun bore the fictitious name of " B. Adams, London," 
a firm no longer in ex^tenoe, but which formerly had a reputation for 
verv sound ( workmanship — of which reputation the unscrupulous 
maker of this gun probably wished to take advantage. 




Cheap Gum Burst in Chamber. 

We have frequently warned our readers against running the risk 
of purchasing very cheap guns. Too often, as in this case, such guns 
are fraudulent productions, with forged names. A few pounds may be 
saved by the purchaser, iu the first instance ; but what may be the 
ultimate cost ? How many pounds would the unfortunate purchaser 
of this gun give if he could but restore his hand to its former 
unmutilated condition ? 



FRICTION OF SHOT CHARGES. 

(Field, Sept. 17, 1892 ; Vol. 80, p. 444.) 

Sir, — In your most interesting article on sizes of shot one rather 
important point is not touched on. Is it not a fact that the friction 
of large shot in the barrel is less than that of small shot ? So that, 
with tne same charge of powder, as great velocity and as little recoil 
would be obtained from ljoz. No. 4 shot as from l|os. No. 7. 

Consequently, as the real limits to the charge are recoil and strain, 
the energy in foot pounds is on the side of the larger shot even more 
than is shown in your tables. 

A man using No. 4 shot will use profitably lioz., while the man 
using No. 7 can only keep within the same recoil and strain, and 
maintain the same (even muzzle) velocity, by confining himself to 
l§oz., or less. # C. S. 

[It is doubtless auite true that the friction of large shot in the 
barrel is less than that of small shot : but, from the results of some 
experiments published in the Field or Oct. 4, 1890, when charges of 
No. 2, No. 6, and No. 8 shot were fired under exactly the same con- 
ditions, the amount of recoil recorded was very nearly the same for 
each-No. 2 being S4'4 ft.lb., No. 6, 84*2 ft.lb., and No. 8, 34'4ft.lb. 
The chief effect of the friction was shown by the difference in muzzle 
velocity— that of No. 2 being 1120 f.s.. No. 6, 1080 f.s., and No. 8. 
1060 f s. Hence it may be said that, although the actual amount or 
recoil was virtually equal with the three sizes, it was relatively lowest 
with the largest snot— seeing that, according to commonly accepted 
rules, the recoil should be greatest with the highest velocity, and 
should increase as the square of the velocity. What may be the 
exact effect of increasing the charge of shot from l|oz. to l^os., and 
leaving the powder unchanged, we cannot say without experiment ; 
but we can hardly expert an addition of more than 10 uer cent, to be 
made to the shot charge without adding to the recoil, unless the 
muzzle velocity is considerably reduced.-—BD.] 
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THE CAUSE OF A BULGED BABBEL. 

(Field, Not. 7, WW; Vol. 88, p. 781.) 

A toby curious accident recently happened to the barrel* of a 12-bore 
breech-loading doable rifle, an acooant of which, we think, will be of 
interest to onr readers. 

The makers of the rifle ordered a quantity of cartridges from a 
firm of ammunitio't manufacturers, to be loaded with 12-bore 
spherical ball ; bnt the bullets placed in the 12 bore cases, instead of 
being of the proper size, were of 16 gauge ; and when the cartridges 
were fired, the results were as follows : The recoil caused by the dis- 
charge of the right barrel dislodged the bullet from the cartridge in 
the left barrel, owing to its looseness, and the ball roiled some distance 
np the bore, without the fact being perceived. Wh n the left car- 
tridge was fired, the pressure of the imprisoned air, between the 
powder- wad and the bullet, became so great, bef >re the inertia of the 
bullet could be overcome, as to bulge the barrel about three or four 
inohes from the muzzle. 

We, as arbitrators between the manufacturers of the cartridges an 1 
the makers of the ride, were requested to experiment on the undamaged 
right-hand barrel. We first fired a number of rounds with the buBet 
in its proper posit' on in the cartridge, and no injury to the barrel 
resulted ; but on placing a loose bullet in various positions near the 
muzzle, we succeeded, in every instance, in producing facsimile bulges 
to those existing in the left barrel, thus proving that the damage to 
the rifle was caused by the carelessness of the loaders of the cartridges, 
in substituting 16 bore in place of 12-bore bullets. 



(Field, Nov. 14, 1896; Vol. 88, p. 778.) 
Sir,— We venture to differ from your explanation of the ac ident 
described in your la t issue. It is not easy to conceive how the air 
compressed between a rapidly-moving bullet and one that had slipped 
forward to near the mu'.z e (the latter bein/ presumably far from air- 
tight) should fail to expel the forward bullet b fore the ai had reached 
sufficient tension to bulge a rirte ba rel. A bulge frequ ntly takes 
pla.e when a rapidly-moving bullet is suddenly checked by an inelastic 
obstruction, and will be found to lie close to, but behind it. It is 
apparently caused by the Bnddenly-increa-ed tension of the pjwder 
gases, due to the arrest of their rapid movement and consequent 
momentary accumulation at that place. John Rioby and Co. 
72 St. JamAs s i-treet, S.W., Nov. 9 1896. 

[If Messrs Rigby will again look at the remarlrs which we published 
last week on this subject, they will find no allusioi to a rapidly- 
moving bullet. There was only one bullet in the barrel when the 
bulge took place, and that one was near the muzzle.— Ed. 1 



(Field, Nov. 21, 1896 ; Vol. 88, p. 818.) 

Sib,— We hare ag«n looked at your remarks of Nov. 7. You say 
that you placed " a loose bullet " in various positi »ns, but do not say 
you removed that in the ca tridge. This is, however, immaterial to 
our argument, which -s that the bulge is not in such a case caused by 
the compressed air between the moving body, whether wad or bullet, 
but by the powder gas in rear of the moving b ,dy when the latter is 
suddenly checked. John Rigby and Co. 

72, St Jame^s-street, 8.W., Nov. 17, 1896. 

[If Messrs. Rigby would thoroughly investigate this subject fo- 
themselve*, we think they would eventually arrive at the same con- 
clusion as we have done. This is not the first time that causes of 
bulged and burst barrels have been discussed in the Field ; and others 
have tried experiments as well as ourselves. About ten years a.o 
Mr. Greener stated the results of some experiments which he had 
carried out; and these went to show that the effect produced by 
an obstructing charge of shot depend d upon the distance of the 
obstruction from the breech, and the quantity of powder contained 
in the next cartridge that was fired. With a small charge 
of powder (l&drs.) and the blockage near the chamber, the 
obstructing^ shot and wads were pushed through the birr 1 without 
doing any injury to the gun ; but when the second cartridge fired 
contained the full Sdrs. of powder, and the obstruction was 12in. 
from the breech, the barrel bust at 14in. from the breech. The 
inference we draw from these facts is. that with a small air space 
between the two charges, and a low initial velocity in the second 
charge, the confined air is so slowly condensed that the inertia or the 
obstructing mass is gradually o ercome, and the obstruction is re- 
moved without any intense pressure being set up ; but that when 
there is a longer oo'umn of air in the barrel, and the charge of 
powder is large, the inertia of the obstructing mass cannot be over- 
come quickly enough, and the compressed sir acquires enormous 



power, which ultimately either bursts the barrel or bulges H. , 
other experiments, carried out by tf r. F. Beetle; and Mr. Lincoln 
Je tries, also go to suppo.t these oonolushns. ttubee inently (not then 
having any crusher gauge of ou own) we requested Mr. R. W. S. 
Gri ntn to carry out ome experiment* in his a jpa atus, with the view 
of asoert train/, if possible, wba amo ant of p ess die was developed by 
the first charge of shot and wads being left station -ry in tne barrel, 
and thus obstructing the passage of the second charge. Una of the 
results df these experiments will be seen by the following illustration, 
which shows the effect produced on a solid steel barrel near the 




Bulged 12-bore steel barrel, more than a quarter of an inch in thlrknnsii 




muzzle. A l|oz. charge of No. 6 shot had been placed between wads 
about 2ft. from the breech, and, on a similar charge being fired with 
Sdrs. of powder, a bulge of about an inch and a half in length was 
product; and Mr. Griffith said (IWd, Deo. 25, 1886) : " The obstruc- 
tion lay at 6in from the muzzle; the bulge commences at 6in., and 
has a centre at 4£in. So the obstruction began to move, by pressure 
of co repressed air, when ib* charge start d, and was caught up by the 
advancing ouarge at abo it 4in. from the mntsle. The in errtmng air 
bein/ so oo m press -d, the walls of the barrel gave w*y. It is a 
singularly striking ins ance of the value of the contained air in the 
banvl." (The particulars of these experiments are given more fully 
ante, prj. 93-94.) 

In this instance it will be observed th it the obstructing charge was 
at 2ft from the breech, or double the distan e of th .t in Mr. Greener's 
gun wh n it burst ; but th • bulged erusher-g m^e barrel wis probab y 
three or four times the bioknejs of the ordioa'v gun barrel which 
was buit bv a similar charge of powder. The rifle btrrel the/, was 
damaged, as stated a f r n ght ago, had the b Ige abort three or 
four inches from the muss e ; ><n 1 1 ie charge of powder that produced 
the b lge was 6 drams, or doable a* much as that need by Mr. 
Greener and Mr. Griffith. As there was no bullet to pro. el. the 
powder wad w uld doubtess travel up the barrel more quickly than 
if th-re had been a ballet to drire through the ri.iing, and conse- 
quently there would In less time wherein to overcome toe inertia, of 
the obstruction. As to our own investigations, we may siy that, as 
the result of experiments curled out some time ago, we are decidedly 
of o inion that Messrs. Rigby s theory with regard to bulges being 
caused bv suddenly checking the motion of the particles of powder 
gas, is erroneous ; and we hope, next week, to be able to publish the 
results of other experiments, which will settle the matter beyond 
doubt.— Bd.] 

BULGING AND BURSTING OF BABBELS 

THROUGH COMPRESSION OF AIR. 

(Field, Nov. 28, 1896; Vol. 88, p. 878.) 

Last week we said that we hoped in onr present issue to be able to 
give some farther information relative to the action of compressed 
air in gunbarrela— -our purpose being to show that the bulges and 
bants which occasionally occur are due to the accumulation of force 
generated by the gradual but rapid compression of confined air, when 
t ie inertia of the obstructing mass cannot be overcome with suffi- 
cient quickness to relieve the stress in the barrel. 

Messrs Rigby had criticised some remarks of ours as to the eaeee 
of a rifle barrel being bulged, and said that " the bulge is not in such 
a can caused ty the compressed air between the moving body, 
whether wad or bullet, but by the powder gas in rear of the mo ring 
body when the latter is suddenly checked." 

In oar opinion Messrs Rgb.'s theorv is erroneous. Near the 
breetm, hile tin powder gases have th-ir great st expansive force 
and the sir in the b irrel ha,-) undergo e l.ttle or no oo uprearon, the 
inertia of the obstructing mass may be graiually overcome — at the 
gas pressure is then at its highest point, while the air resistance is at 
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its lowest* When the distance between the breech and the obstruo- 
tion is long, that condition of affairs u reversed: the force of the 
expanding gas becomes reduced, whil-* the power of the oond nsing 
air isinoreis d. Ihe probability is that the advancing boiv never 
do s come into actual contact wiih the obstruction, as >he nearer the 
approach of he ' ormer the gre ter most be the compress on of the 
air, and its co se^ent re distance. 

When the obstruction lies Dear to the breech, the column of air 
would be very short; and the shorter it is, tae sooner would it be 
compressed sufficiently to overcome inertia and impart moti >n to 
the obstructing mass ; so thit the movement of the advancing body 
and of the obstruction would go on simultaneously. But when the 
obstruct! >n lies near the muzzle, the column of air being long, its 
compression would be comparatively slow at first, so that the 
advancing charge would have attained almost its highest velocity 
before it got neir to the obstruction; and then, with the charge 
advancing at the rate of about 700 miles an hour, if it were in a snot 
pun, or double that speed in some rifles, it would be practically 
impossible for the obstructing mass to receive sufficient impetus to 
move forward at anything like a similar rate; and the air must 
undergo compression accordingly. 

Even under the ord nary conditions of firearms, atmospheric resist- 
ance is by no means without effect in the barrel, as w*s shown by 
some experiments we carried ont several years ag >, in which the air 
was exhausted from a 12- b re gun by means of an air-pump, where- 
upon the muzzle velo ity of a spherical bait increa ed 40 r.s. above 
what it had previously been ; ana at the sime time the recoil of the 
gtm was reduce 1, owing to the diminishe t work consequent on there 
being no air to expel from t' e gun. (See p. 204.) 

In another experiment, which bears more direot'y on the present 
controversy, we took a stout 12-bore steel barrel, closed the breech by 
a s rong breech-block:, an 1, turning the barrel breech end foremost, 
fixed a temporary beech action on what had been intended to be the 
muszle ; then loaling it with a cartrilge containing I J drams of 
black powder and a steel bullet, which was an easy slid ng fit iu the 
smooth tube, the charge wis firel. No injury wis done at tha thin 
end of the barrel, where the charge was fired, but at the thioker end, 
where there was onlv the force of the compressed air, the barrel was 
shatte ed at a short distance fr >m the extremity, and the breech block, 
by wuich it was closed, was blown away with such violence that it 
could not be found. 

In a prev ous ar icle (see p. 226) we gave a diagram showing the 
pressures set up in the barrel with proof # powder* and various nitro- 
eom; onnd* Now we give a somewhat similar diagram showing the 
curve of pressures produced by com reused air at different parti of the 
barrel, supposing toe muzzle of the gun to be obs ructed, and the air 
t> be condensed oy an advancing charge of shot. It will ba observed 
that whereas, in the former diagram, the highest pressure of the 
powder gases was at the brpesh, and gradually diminished towards 
the muzzle, here the pressures are very sm 11 at the breech, and 
increase si >wly at first, but there is a more rapid augmentation when 
the advancing charge has trav> rsed about two-thirds the length of the 
bar-el, and in the last few inches the increase is enormous. 

The # pressures repres n*ed by the curve are worked out from 
scienti o formula framed for the use of civil engineers ; and they are 
here based on the assumption that the obstruction is at the end of a 
8«tin. barrel, and immovable, whi'e the advancing body traverses a 
distance of 27in., commencing at Sin. from the breech. It a'so pre- 
supposes that th re is a sufficient amount of force in the ponder to 
produce t»ie pressures state 1 ; otherwise th* advancing char e might 
simply stick m the barrel, with »ut burs' ing it, as happened in some 
experiments we were trying several years ago with exceed ngly large 
charges of sho\ when the shot stopped about half way up the barrel, 
and the powder gases fixed out of the touch-hoje. (See p. 16.) 

The prinoipil diagram here given only carries the arr pressure np 
to 82001b., or about on • ton. This occurs when the 27in. column of 
air has been compressed into the space of rather less than an inch ; 
and while the charge is travelling one-third of an inch the p r ensure 
increases from 10001b. to 20001b. In the upper portion of the diagram 
~i «., above the point where the sudden diminution in bre.dth 
indicates the change from pounds to tons — is shown the st ess 
arising from further compression ; but it is on a different scale, 
w th intervals of a ton instead of only 1001b. (This alteration or 
scale is merely f >r the purpose of saving space, as othe wise the 
he ght fr m 1 ton to 25 tons woul 1 be twenty times as gr^at as here 
shown, i When the shot wad is on ^t we 1 1th of an inch from the 
obstruction, the pressure equa's 25 tons per square inch — supposing, 
as be ore stated, th«t the obstruction is immovable and the barrel 
strong enough to withstand .the stress j and before the shot could 



touoh the obstruction the pressure would be in- 
finitely greater. 

So much for theory ; and now we have some 
particulars to give with re-pect to actual pres- 
sures, as indicated by the crusher-gauge In 
order to test Messrs itigby's idea, the obstruc- 
tion was placed at 24m. from the bree h, aud 
3drs. of No. 4 powder (without wads or shot) was 
fired. The partic.es of powder gas r us tied up the 
barrel, impinged upon the obstruction, and re- 
corded an average pressure of 0*33 ton in six 
rouuds, as shown in the following small table : 
With Sdrs. No. 4 powder only in cartridge. 

Tons per sq. inch. Avenge. 
At 24iiu from breech 0*82 043 032 0*20 0*32 0*42 =0*33 

The next table shows the greater amount of gas 
pressure produced by the wad acting as a piston 
to compress the air. When 3drs. of the powder 
was fired with the usual wads, but without shot, 
the pressure recorded with the obstruction at 24in. 
from breech averaged 1*57 tons, as shown in the 
next i able : 

With Sdrs. No. 4 powder and usual wads only. 

Tons per sq. inch. Average. 
At 24ia. from breech 1*53 1*47 1*63 1-68 153 1*63=1*57 

The obstruction (consisting of l&oz. No. 6 shot 
and the usual wads; ha/ing been placed succes- 
sively at tne four p.u^s or tne crustier gauge, 
Sdrs. of No. 4 powder, with l&oz. of ahjt, was 
fired irom the chamber, and the pressures given 
are shown below. That is to say, when the 
obstruction was at the oin. plug the pressure . et 
np was 2'U5 t^ns ; when the obstruction was at 
the Uin. plug the prepare was 3*50 to s ; when 
it was at 18in. the pre sure was 4'6<J; and at 
24in. it rose to 6*31 tons, on the average of six 
rounds. Jtfuc, although the obstruction was placed 
at these distances from the breech, it is of coui-se 
impossible to say how ur th shot had besn 
pushed forward at the instant when the force was 
registered. 

Pressures with the obstruction at different dis- 
tances from the breech i 

Tons per sq. inch. Averages. 
At 6in. from breech 297 3*04 2*83 2*91 2*33 3-02=2'95 
At LJin. „ ,, 3 42 3-53 3*51 34.6 3*00 3'40=3*50 
At 18in. „ „ 4*60 4*48 3*52 4*46 4*51 4*42=4*50 
At24in. „ „ 6*44 6*57 584 rj*70 6*00 6-57*6-34 

In the article on page 225 we gave particulars 
of the stress with four nitro p wders at diJerent 
parts of the barrel, using the charges equivalent 
to 3drs. of So, 4 olac . ponder. vVe take the 
average of these four powders (»ome of which 
give higher and some lower pressures than No. 4) 
and we here place tne gas pressures in the ba.rel 
iu comparison with comprejsed air pressures taken 
at the same pjints in the same crusher- gauge. 
The results are as follows : 

At6ia. 12in. 18in. 24in. 

Air pressures 2*95 tons 850 tons 4*50 tons 6*34 tons 
Qas pressures 1*05 • 0*89 • 050 » 0*29 • 

By comparing the figures in this small table it 
will be seen that although the barrel may be well 
able to Dearths gas-pressure for which it was 
designed, it is quite unit ted to withstand tae 
pre sore of air that is s mt iu between the 
moving oharge and an obstruction. For example, 
when the obstruction was at 24in. from the 
bree-h the air pressure was 6'34 tons, 
wht-reas, when there was no obstruction, 
the pressure wis only 0'2i> ton*. eiuch 
bein? the case, one need hardly ask, 
Whioh is most likely to bulge or burst 
the gunbarrel, the stress of tin expanding 
gas or that of the compressing air Y 
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CAUSES OF HIGH PBE8SUBES IN A BARREL 

covTAnraro as obstruction. 

(Field, Deo. 5, 1896; Vol. 88, p. 892.) 

Sib.— I bare been very much interested in the correspondence and 
▼oar remarks on the above subject, and was pleased to see yon 
intended carry ng out some experiments to place the matter beyond 
donbt. ihe results of tbe experiments in your last issue are 
interesting, but 1 submit they do not in any w*y de6ne the actual 
cause. I would suggest that you nude further experiments, taking 
pres nres with an obstruction at different points along the barrel, but, 
before firing, exhausting the air from the barrel, or making the 
obstruction of such a nature so that there is a sufficient opening for 
the egress of the compressed air. In the meant me I should like, 
with your permission, to make a few remarks on the subject. 

Whatever influence the air between the moving projectile and the 
obstruction may have, under certain conditions, on the bulging or 
bursting of barrels, it could have no influence on the bulged rifle 
noted m your is-ue of Nov. 7, because, the obstruction being a 
16-gauge spherical bullet in a 12-bore gun, an area of ^ of » square 
inch was left for the escape of the compressed air — an amount that 
oould be easily shown to be sufficient to keep the pressures of the 
imprisoned air below half a ton ; so that, in this instance at least, we 
must look for some other sufficient cause. 

You have previously pointed out that the point of maximum 
pressure is an in«.h or more in f ont of the obstruction, and also that 
the distance between th» projectile and obstruction is about or Jess 
than iiu. when tin pressure is about two tons Consequently, the 
resol's of the experiments read as though the small length of 
imprifl >ned air had passed outside the iange of the pressure gauge 
before the pressure of the compressed air had reached two tons. 
Mr Griffith has shown thtt, with condensed nitros in cone- 
base cases, the inertia of a shot - gun charge is overcome 
and moved 1 inch in to&to of a second, and we may reasonably 
say that the greater part of this time is occupied in igniting 
the po«der, the inertia of the wads, shot charge, and turn- 
over being overcome in something less than yftfeo of a second— an 
amount, I submi , as email as would be required to move an air-tight 
obstruction in the barrel without developing pressures above two 
tons. Moreover, if the impri-oned air were an important factor, the 
danger would be the greatest the nearer the obstruction is to the 
breech, because the time factor would be less, and also because, no 
matter how small the length of air compressed, the pressur s would 
be infinitely great as the distance between the moving projectile and 
the obstruction became infinitely small. 

I think there can be little doubt that the Explanation of most of 
these bulged or burst ban els, due to obstructi >ns, can be found and 
sufficiently explained in the wave of pressure of the products of 
combustion caused by the alteration in their velocity, consequent 
on the les ened velocity of the projectile as it carries with it the 
obstruction ; and it is this dynamical problem, rather than theory, 
that requires mathematical investigation. 

The to al energy of the moving gases can be ascertained in a 
simple manner, and conscmentlv the part of this energy destroyed 
by the wave set up due to a definite loss of velocity, but it -s difficult 
to set down the maximum pressure during this adiabatic compression. 
It will take th ) form of : Maximum treasure = (Constant) x (loss of 
energy due to lessened velocity). 

The constant can be obtained empirically from the additional pres- 
sures set up by the obstructs n, if we know the velocities at these 
points, and also the loss of velocity owing to the obstruction. 

The loss of velo ity in the experiments mide was evidently one- 
half tbe velocity the projectile would have had at that point ; as the 
projectile was of mass eiual to the obstruction. The actual velocities 
of a charge driven by Sdrs. of No. 4 black at differ- nt points along 
the barrel can be obtained approximately by plotting out a curve 
from Mr Griffith's records of its times in the barrel. Having deter- 
mined these velocities, and by using the following formula : 

P - 25^ (V» - v«) 
g 
Where P = maximum pressure 

W = weight of powder charge. 
V = velocity at point when th»re is no obstruction, 
y — velocity at point when there is an obstruction, 
g = 82*2. 

We obtain the pressures in the following table : 

ffin. 12in. 18in. Win. 

Velocity in round numbers 620 f.s. 920 f.s. 1100 f.s. 1400 f. a. 

^Ir^Tvm^^ »*« *«*■■ ™*°* 

C ohsten1«on^^...!. U l^..^} 1 ' 19to,u, ^a* 101 * 8,77t0M 6 ' llt0M 



From the fact that a formula in the above form gives results 
proportional to those obtained by actual experiment, and that it also 
represents the nature of the pressure set up by the wave action, indi- 
cates that this wave theory is a true cause of the high pressures due 
to oostructions, and it now lemains to make further experiments to 
put the matter beyond doubt. F. W. Jonbs. 

Barwiok, near Ware, Herts, Nov. 80, 1896. 

[In our issue of Nov. 7 we expressed an opinion, founded upon the 
results of numerous experiments, that a 12-bore rifle barrel was 
bulged by the imprisoned air shut in between the cartridge (loaded 
with 6drs. of black powder, with a felt wad) and an obstruction near 
the muzzle, consisting of a 16-bore spherical bullet. Messrs Bigbv 
subsequently stated that, in their opinion, the compressed air had 
nothing to do with the bulging of the barrel, but that the bulge was 
caused by the check given to the motion of the particles of powder 
gas. We carried out additional experiments, the results of which 
were published ; and these results, in our opinion 2 proved that the 
bulges were caused by the compressed sir, and nothing else. 

Now Messrs Kigby's theory is again put forward by Mr F. W. 
Jones, who asserts that the imprisoned air shut in between a loosely 
fitting bullet and a cartridge would be powerless to cause a bulge, 
an l, in his op in on, the wa*e of pressure set up in the powder gas, 
when the motion receives a check by meeting the obstruction, is alone 
answerable for the damage doue to the barrel. 

The ideas enunci ted oy Mr Jones, we take it, are purely theo-etical, 
because he does not say one word about any experiments that he has 
carried out. In this connection we may remark that there is scarcely 
a day passes but that some pet theory has to go by the board, swept 
away before results of practical trial. 

However, since the receipt of Mr Jones'B letter we have carried out 
further trials in the hope of convincing our correspondent that he 
is in error. We first repeated, as nearly as possible, the experiment 



felt wad. The pressure recorded was 2*25 tons square inch ; whereas, 
according to Mr Jones's theory, it should have been below half a ton. 
This, we venture to assert, completely settles that pirt of the question. 

In order to again put to the test the wave theory brought forward 
and supported by Messrs Eigby and Mr F. W. Jones, we loaded 
the 12-bore crasher-gauge with a cartridge containing Sdrs. of No. 1 
T. 8. Black powder and a §in. felt wad. The grain of this powder is 
extremely fine, and the explosion very rapid. Hence, if it were 
possible to pro luce any " wave pressure, 1 ' it would be most likely to 
result from the use of this rapid explosive. Mr Jones, in the first 
paragraph of his letter, suggests that we should make " the obstruc- 
tion of such a nature that there is sufficient opening for the egress of 
compressed air." We have accordingly done so. The obstruction 
oon listed of a round steel rod 7- I6ths of an inch in diameter, 7ft. long, 
and weighing 51b. The end of this rod was inserted in the muzzle of 
the orusher-gauge to such a distance that on the cartridge being fired 
the felt wad struck the end of the rod at the instant the wad passed 
the 24in. plug ; so that, whatever wave pressure was set up, the plug was 
in the best po jition to re( ord it. The steel rod had on y a sectional area 
of 1608 sq. in., thus leaving an area of '2682 sq. in. for the escape of 
the air past the obstruction. When the charge was fired, the felt wad 
struok he end of the steel rod and tbe pressure iecorded was only 
"91 ton per square inch. Of course, the whole of this press are, small 
as it in, was not due to the wave set up — a portion of it being caused 
simply by the pressure of the powder gase*. We consider these 
experiments conclusively prove that the damage done to gunbarrels, 
when there is any obstruction to the motion of the charge, is caused 
by the imprisoned air, and not by any wave pressure set up in the 
powder gases. 

We may add that " wave pressure " is a phrase that has been coined 
to account for irregular pressure in big guns when use is made of a 
fine-grain quick-burning powder that is unfitted for use therein. The 
phrase is quite out of place when referring to small arms. — Ed.] 



(Field, Deo. 12, 1896; Vol. 88, p. 981.) 

Sib,— May I suggest that a bulge in a gunbarrel is caused probably 
by the greit elasticity of air ? This at first sight may appear para- 
doxical, but we must bear i i mind that the column of air m a barrel 
is not pushed out as a column of air in its normal state. Owing to its 
great elasticity, it is, so to speak, rolled up and compressed imme- 
diately in front of the charge rapidly advancing. In this oompressed 
state, and rapidly advancing at great velocity, it is easy to conceive 
that the slighte-t obstructi :n— evtn if not filling up the whole space 
—is sufficient to give suddenly an enormous pressure, amounting 
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practically to a blow, there having been no time allowed to impart 
motion to the obstruction. 

Wave pressures are simply irregular pressures caused by irregular 
rates of lgniti to given by an unsuitable shape of ffrain. The great 
offenders are the large cubical powders • and I think the reason is 
obvious. The e evenly-made cubical grains oin place themselves in 
the charge either flat hide to flat side, thereby giving little passage 
for the ign r ting flame, or they can arrange themselves so that their 
angles come in contact wMi oth-»r grains, giving a very free passage 
for the flame. In on* case you will have slow ignition and low pres- 
sure, in V e other very rapid ignition and high pressure, which becomes 
more or less a matter of chance. 

Theoretically, the sphere is the best form of grain for even ignition, 
and consequently even pressures ; but an irregularly shaped grain, 
giving an average of about the same passage of flame, by the rule or 
chances should, and does { give a more even pressure than the cubical 
grain of the same approximate size. M. T. 



(Field, Deo. 19, 1806; Vol. 88, p. 997.) 

8iR, — I have to thank you for the insertion of my letter in your 
iflgue of Dec. 5, and also for your remarks on the same, and I trust you 
will keep the matter open in your columns until the question of bulging 
and bursting of gunbarrels owing to obstructions has been discussed 
from every point of view, and a cause satisfactory to your readers 
arrived at. 

My letter must have fallen very much short of the intention if it 
conveyed any theory. I am perfectly indifferent whether the 
imprisoned air. o<* the wave in the products of combustion, is the 
more powerful cause ; they presen£ to my mind dynamical problems 
requiring mathematical inves* ig «tion rather than theories In any 
case, the correct cause will allow of theoretical demonstration, if we 
can get at all the influences at work, and in the meantime we may 
disregard any hypothesis which is obviously not in accord with well- 
known mathematical laws. 

I quite agree with you that every day so-called theories — or what 
I prefer to term " formulated seemings " — of practical men are being 
swept away by the light of more careful observations, but this should 
not deter theoretical investigations or explanations; it only points to 
the need of more careful observers. 

To my mind yoar experiments up to now do not conclusively demon- 
strate which of these two causes has the most influence on the damage 
done to gunbarrels containing an obstruction. One experiment in 
your is c ue of Dec. 5, points to wave action, as I will show below ; but 
thereareexperimentsBuggeBtedby theor tic U considerations which will 
demonstrate whether the imprisoned air is an active cause, and in 
the near future T propose to carry out such tests, and shall be pleased 
to let you have the results. 

Pardon m» for disagreeing with you that "wave pressure" is a 
phrase coined to account for local pressures in artillery firing small- 
grain powder. As a matter of fact, it is a physical sequence that has 
alwaysbeen taken into account where gases in motion are under con- 
sideration. In bomb experiments special precautions are necessary 
to guard against these abnormal pressures, and in small arms it is 
necessary to bear it in mind. 

As I said before, it is difficult to set down the maximum pressure in 
the wave of the products of combustion, but it is a pimple ma' ter to 
put down the maximum pressure of the imprisoned air during the 
setting in m<tou of an obstruction of known weight, and giving to it 
a definite velocity. In the ad abatio compression of a volume of air, 
the work done during the passage from pressure P 4 to P, is repre- 
sented by 

P»V t /P S \T-1_P,V 1 

"T-i \r x t y" t=t 

where V t « the original volume, and 

Y a 1-406, toe ratio of the specific heat at constant pressure to 

that at constant volume. 

And this will equal the work done on the obstruction, vis. : 

**• 

where w = the weight of the obstruction. 

V = the velocity given to it. 

g = 82*2, the aooelerative force of gravity. 

For the case where the obstruction was an ordinary charge of shot 
and wads in a 12-bore at 24in. from the breech, and the cartridge was 
a usual 12-bore No. 4 black, the maximum pressure comes out at 
21571b., or practically 1 ton, and the distance between the moving 
mass and the obstruction would be at that moment l'Sin. The calcu- 



lation is based on the assumption that the obstruction does not move 

until the energy — V a has been put into it, but of course the 

2g 
obstruction will have commenced to move and have reached its 
maximum velocity at the moment of maximum pressure, conse gently 
the press ire figured above wdl be considerably in excess of the real — 
an amount that could be estimated r»y further mathematical analysis. 
It is different in the case where the obstruction was a 16- bo re 
spherical ball in a 12-bore barrel. Here the aperture for the escape 
of the compressed air was a 0/32sq. in., approximately #f of the area of 
a 12-bore, and the velocity of the eflux of a gas under pressure is 
represented by about 1300 <J ~Z foot seconds, where p equals the 
pressure in atmospheres. From this it is obvious that, with 
a velocity of the projectile of 1300 ft. sec., the maximum pres- 
sure of the imprisoned air cannot be greater than ( ~ I +1 

atmospheres, or '22 tons. But you obtained 2*25 tons; and. 
if this were due to the imprisoned air, the time has arrived! 
when we should sit down to rewrite the laws of motion. It 
is to my mind a further proof that in this instance the 2*25 tons was 
due to the wave pressure of the products of combustion, and that it 
was this wave tiat bulged the barrel. Yet I am prepared to find 
th it the imprisoned air might have an influence on bulging barrels 
under certain exceptional conditions. F. W. J ones. 

Barwiok, near Ware, Herts, Deo. 7, 1896. 



Further Experiments. 

[As promised in our last issue, we have carried out further experi- 
ments, with the result that we are more fully convinced than before 
that, when there is an obstruction, it is the compressed air which 
causes bulges in the forepirt of gunbarrels ; and that the surmises 
which have been brought forward by Messrs Bigby and Mr F. W. 
Jones are erroneous. 

We took our 12-bore crusher-gauge, which is 30 inohes in length, 
and screwed an air-tight steel plug into the muzzle. This plug was 
fitted with a prolongation exactly the size of the bore, and reaching 
to within three eighths of an inch of the 24-inoh plug. The air was 
then exhausted fr >m the barrel by means of an air-pump, and 6drs. 
of powder were fired, with a felt wad, but no shot, in order to ascer- 
tain what statical pressure would be produced by the powder alone j 
and this, taken at the 12-inch plug, was found to slightly exceed 1 ton 
per siuare inch. 

The air having been again exhausted from the barrel, a similar 
charge of 6drs. of powder and a Sin. felt wad was fired, and the 
pressures were taken at the 24in. plug— the best position to record 
any increase of pressure caused by the sudden stoppage of th- powder - 
gases or wave-action. The pressures recorded averaged 1*36 tons : 
so that the whole of the addi ional pressure due to the stoppage of 
the powder gases, or wave action, was about one-third of a ton. That 
is to say, such was the difference between the statical pressure, and 
the total result produced by wave pressure being added to statical 
pressure. 

We then repeated our former experiment, with the 16-bore 
spherical bullet in a 12-bore barrel ; and again obtained a pressure of 
226 tons, as caused by the compressed air shut in between the 
powder charge and the obstruction — or nearly a ton more pressure 
from the compressed air than was produced by the powder-gases and 
wave-action. 

The most conclusive experiment — which, to our mind, must carry 
conviction to any unbiassed person was as follows : An ordinary 
12-bore sh< t gun was taken, and an obstruction (consisting of l£os. 
of shot between two wads) was placed at the muzzle. The charge 
fired was one dram of No. 6 black powder, and the projectile was an 
aconrately-fitting piece of very hard wood, 6in. in length, with a fin. 
■oft felt wad at each end of the projectile — the one t > prevent the 
passage of air, and the oth~r to act as a similar check on the gases. 
The walls of the barrel were stronger nearer the muzzle (where the 
obstruction was placed) than they were at six inohes nearer the breech. 
If the theory brought forward by Messrs Bigby and Mr Jones were 
correct, the result would be that the barrel would bulge or burst at 
the full length of the projectile from the obstruction — i.e. , where the 
motion of the gases received the check — or in other words, at six inohes 
or more from the mazzle. If, on the other hand, our contention were 
correct, the burst would take place close to the obstruction, or little 
more than one inch from the muzzle, where the compressed air was at 
its greatest pressure. This is what really happened : The side of the 
barrel was torn out for an inch in length by the oompres ed air close 
to the obstruction, whereas at the other end of the projectile no sign 
of injury to the barrel could be perceived. 



y 



282 



SPORTING GUNS AND GUNPOWDERS. 



Meters Rigby can easily prove this by trying the experiment on 
one of their own runs. Mr J< nes appears to be of opinion that all 
problems relating to gnnnery may be solved by mathematical analysis. 
To prove what a rotten reed mathematical analysis alone is to depend 
upon, we will take Mr Jones's own example. He states that, with 
a pressure of one atmosj h"re, the velo ity of the efflux of gas or air 
is aboat 1300 feet per second. This is only appr ximately tru- under 
exceedingly small he ids of pressure, and when th* orifice, through 
which the efflux takes pla-je is shaped to the form of a contracted 
vein. Now, when the e'flux tak* s p a?e through an orifice in a thin 
pWte (conditions very similar to the air flowin/ past a 16-bore bu'let 
in a 12-b re barrel , the efflux is only about six-tenths of that which 
theory says it should be. Furthermore, as the pressure increases, 
V e velocity of efflux is exceedingly small in comparison with what 
theory would specify — the cause of * his difference being tbe rapid 
expansion of the fluid at the instant it has passed the orifice ; which 
exrans on has the effect of keeping back the issuing str»am. 

Mr Jones's mathematical calculations are based upon a formula 
which at one *ime was supposed by mathematicians to be applicable 
to the efflux of all fluids, bat which has since been proved to be totally 
ir applicable to elastic fluids such as air or gas. We would recommend 
a study of the records of the m-sterly experiments carried out by Mr 
George Wilson. C.E., and published in Engineering, vol.xiii., 1872. 

We have given a great deal of time and space to this subject, and, 
if any of our readers remain unconvinced:, we shall be wil ing to 
publi h positive evidence when any is produced to support their con- 
tentions; and until then we must, after giving the letters in our 
present issue, stop further controversy on the subject. — Ed.] 



(Field, Dec. 19, 1896 ; Vol. 88, p. 997.) 

Sir,— In this controversy an essential condition of the original 
accident has been lost sight of. The bulge in the 12-bore rifle barrel 
was caused by a 16-bore bullet, which had teen jerked forward by t>e 
recoil of the right barrel, and, as you describe it, "rolled" some 
distance up the bore of the left. We have only to compare the 
diameter of a 16 bullet with that of a 12-bore barrel (taking also the 
depth of the rifling into account) to perceive that the conditions are 
widely different fri m those in most of the experiments on which you 
rely. In the latter the obstruction is generally a charge of shot 
between wads, more or less air-tight, and also of a nature such that 
any attempt to set it in rapid motion would expand it. set up much 
friction or ammin*. and render it still more gas-tight In the case of 
the 12 bore rifle, we cannot see how the air between the moving wad 
and lorse bullet could have retched the tension necessary to bulge so 
strong a barrel. It seemB to us that this free passage of air past the 
loose Dullet prevented a sufficient compression of it, and so the wad 
and charge struck it while still inert. 

The adiabatic curve of pressures in yours of Nov. 28 represents 
the proportion between the volume of a gas and its pressure, when 
no heat e capes during its compression by an external force. The 
gas is pas ive. The active forte is that which drives the piston 
forward, and if this force be another gas at the b-«ck of the piston, 
then the pressure behind the piston must, along with the momentum 
of the latter, be greater than the resisting pressure of the confined 
gas. Apply this to the case of Mr Griffith s pressure-gauge gun (see 
yours of Nov. 21), a very high pressure woi.ld be required to bulge 
such a barrel. Let it represent the closed tube, and the moving 
charjge of shot the piston, then, before the air in front reached the 
tension of 26 tons, it would have been compressed into a disc only one- 
twelfth of an inch in thickness. This disc (assuming the diameter of 
the barrel to be 7) would press against the obstruction with a force 
of 9*6 tons, and radially against the barrel with a force whose total 
would be only 4*4 tons. 

Beturning to the adiabatic curve, the force which compresses the 
air in front of the charge is the expansion of the powder gases. These 
do not, however, increase in intensity of pressure as the charge moves 
up the barrel. Where, then, are we to look for a sufficient force to 
cause a bulge through air pressure P Possibly in the momentum of 
the piston, whioh, in this case, is the charge, including its wadding, 
Ac* In other words, when the obstruction is near the muzzle it is not 
possible to compress the air to a sufficient tension without consider- 
able momentum having been imparted to the piston, and sufficient 
weight in the piston. In your experiments described on the 
5th, you sot over 6 tons when the piston is a charge of shot with 
its wads, out only 1*57 tons when the piston is a wad only. The 
inevitable conclusion is th it the compressed sir. when it exists, is 
only the passive medium conveying to the barrel the energy of the 
powder gases, and whenever a barrel is bulged or burst by reasonof 
an obstruction, there exists in the moving charge (whether a cushion 
of air be before it or not) sufficient energy to effect the mischief. 

We cannot think your experiment with the steel rod at all conclu- 



sive. It did not present sufficiently the case in point. The wad 
would be punohed by it and blown out without much obstruction ; 
moreover, a charge of 6drs. was used when the ride was bulged, and 
only 3drs. in this experiment. We suggest to dispose of this oe*e of 
the 12 bore rifle that von try the following : Instead of a bull- 1, place 
in the bore a piece of lead t ibe, say lin. long, with a bore of 0'4-n. at 
the end toward-) the breech, and widening so as to permit free passage 
of the air, but obstruot the wad, Ac, for wh ; oh purpose it sh uld be 
jammed in the Y arrel, then fire a charge of 6drs. as before. 

We think you do not assign their proper importance to wave- 
pressures iu the powd r gases. Suppose the projectile a -rested near 
the muzzle, the stream of gas and other constituents of the charge 
that are following it up the barrel at various velocities are suddenly 
checked and crowded info the space next to it. then a reaction must 
take place, and waves of alternate density and tenuity rush from and 
to end of the space until the whole comes to rest. There are other 
kinds of bulges that occur in rifle barrels in which there is no 
obstruction ; these are caused by the bullet slipping forward, some- 
times not more than a few inches, yet with full ohargei of powder 
bulflres often result. 

With respect to • ne other of your experiments, vis., wh»n you find 
a steel bolt up a barrel from the muzzle, the breech being closed, and 
the breech was s l iot away, do you suppose that this would not have 
occurred if there had been a hole to let the air out and the steel bolt 
had struck the breech with its full velocity P 

John Rigby and Go. 

[With respect to the question asked in the concluding paragraph of 
Messrs Rigby's letter, we may ray that we do not believe the br ooch 
would have been " shot aw«y m the same manner as happened in 
our etpe iment. But the words used by Messrs Rigby do not ap^e «r 
to us t ) convey the same id>>a as we endeavoured to express by saying : 
" At the thicker end, where th*re was only the force of the compressed 
air, the barrel was shattered at a short distance from the extremity, 
ana the breech-block, by which it was closed, was blown away with 
such viol nee that it could not be found." As nearly as we can tell 
' not having taken an exact measurement at the time, we should say 
that the last two inches of the barrel were destroyed, whioh would 
not have happened if the steel projectile had met with nothing bat the 
breeoh-b'ock. As to the other experiments which Messrs Rigby 
suggest that we sh uld try, we can only suggest that they should try 
the experiments for themselves, and thereby endeavour to prove the 
accuracy of their own conclusions. — Ed.] 

{Field, Dec. 19, 1896; Vol. 88, p. 997.) 

Sib,— While I have no d »ubt but that the sudden compression of 
air between an obstruction in a barrel and an advancing disoharge of 
shot is sufficient to cause a burst or bulge of said barrel, I incline to 
think that the retardation of the shot must tend to set up some 
increase of pressure in the powder gases. Such increase might be 
noted at the 18in. plug when the obstruction is about the 24in. plop, 
and compared with the normal pressure there in a clean barrel vow 
of obstruction. 

Your results give evidence of the prime influence of the projectile 
in elevating the pressures when an obstruction is present. The query 
arises, does the weight of the projectile or its length, or both, deter- 
mine the extent of the air pressures ? 

In overcoming an obstruction in a 12-bore, your results give the 
pressures following : 

With cartridge of powder, wads, shot 6-84 tons per squaie la, 

„ „ powder sod wads 1*57 M „ 

„ „ powder only O'SS „ „ 

The pressure in a clear barrel with complete cartridge is slightly 
under the last (0*33 ton) figure, being 0*29 as the mean of fbwr nitro 
powders. 

The effect of the wads in raising pressures is eclipsed by the 
multiple effects of the wads and shot. The latter presumably 
ought to travel slower up the barrel than the light wads, and so give 
a less sudden, if more irresi-tibl*, blow than the wads alone, which 
from their greater compressibility would tend to absorb some of the 
pressure, and thereby relieve the duty on the plug gauge. You claim 
to have proved that the compressed air is the cause of bursting the 
barrels ; but, on reading over your data, the wads and shot caught 
between two pressures —Def ore and in rear— would seem to have a 
right to be considered as possibly more directly concerned with the 
mischief than the initial compression of air. If the shot caused a 
bulge there might be much " balling " produced, which could be seen 
if the shot were caught and examined altar quitting the bora. Much 
of the above you have doubtless determined, bat, asne record appears 
in your columns, I have ventured to point out these problems, 

86, Earlsfield-road, S.W., Deo. 13, 1996. Gio. H. floeia. 
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TESTS OF THE STRENGTH OF GUNPOWDERS. 

Visit of thb Gunmakebs' Association to the Schultzb 
Gunpowder Factory. 

(Field, July 4, 1896 ; Vol. 88, p. 3.) 

Through the courtesy of the Sohultze Gunpowder Company, about 
eighty members of the Gunmakers' Association were enabled to 
spend a very pleasant day in visiting and inspecting the Schultze 
Gunpowder Factory a few miles from Lyndhurst, Hants. These 
works, beautifully situated in the heart of the New Forest, consist 
of sixty separate houses, covering a large area of ground and giving 
employment to upwards of 100 persons. The members were taken 
from Waterloo by special train to Totton, the most convenient 
station for the works, and thenoe to the factory in brakes, making 
a de'tour. whereby about a dozen miles of the prettiest scenery in 
the forest might be enjoyed. Upon arrival at the factory the members 
were regaled with an excellent lunch, and afterwards conducted in 
separate parties through the different houses, the various processes in 
the manufacture of the powder being thoroughly explained. This 
having been accomplished, Mr. R. W. 8. Griffith, the company's 
manager, delivered a highly instructive lecture, an abstract of whioh 
we publish below. After the lecture tea was served, followed by the 
irevitable photographing, the object of which presumably was that 
in the dim and s distant future the members would be able to recall 
the happy and intelligent expressions which their countenances wore 
on this auspioious occasion. 

The Lecture. 

Mr. Griffith said that in the programmes given them by Mr. Baker 
they would see that he had been put down to deliver a lecture. That 
was a very elastic term, and gave him a wide margin as to the style 
of remarks he should address to them. He believed that he had been 
asked to do this in order that he might be able to give them a little 
information as to the various things that had come across him in the 
*ay of experience in regard to the smokeless powders. He thought 
he could not do better than give them a little description of 
the evolution of the present method of testing powder ; for he 
happened to take up the work at a time when the whole science 
of estimating the actual force of gunpowder was on the change, and 
he had been through the whole series, which by a course of evolution 
had led up to the adoption of the present methods. He should 
therefore speak to them on the history of the evolution of the present 
methods of taking the strengths of jrunpowder, and so fulfil the 
object Mr. Baker had in view in asking him to address them that 
afternoon. 

Formerly the black powder makers depended upon the recoil effects 
for estimating the strength of the stuff they had to deal with. But 
naturally enough, when a new explosive came into the field that had 
a different degree of recoil and a very different aofcion producing the 
recoil, the old process for taking the strength by means of recoil 
was perfectly useless. He first began to measure these effects now 
something like twenty-three years ago. He took his first stand on 
penetration. 

Penetration in those days was a very strong point ; and it would be 
interesting here to mention some of the methods he had tried, to 
get regular results by penetration. For some years he worked at the 
problem as to how to take the actual penetrative power of the shot— 
the Pettitt pad, cardboard, strawboard, and all sort s of paper targets. 
Movable targets on wheels, levers by pendulums, seemed promising, 
but failed. Tin. copper, and lead sheets were all tried. Sort material 
such as cork ana paraffin wax had their turn ; and another line that 
promised to give satisfactory tests was tried, but utterly failed— the 
so-called water target. The end of it all had been that, so far as 
penetration was concerned, the opinion had been arrived at that in 
attempting to estimate the strength of the powder by the penetrative 
force of the shot, they had begun at the wrong end. It might be a very 
good plan for the gunmaker to try the penetrative force of his guns, 
but the maker of the eiplosve itself had made a mistake, and many 
years had been wasted in attempting to estimate the force of his gun- 
powder by the penetrative force of a charge of shot. He had found it 
was all a mistake, sn4 of late years he had come to what he thought 
was a far m< re satisfactory conclusion, so far as explosives makers 
were concerned, with regard to estimating the strength of the 
powder. He considered that could be much better ascertained by 
the action that took place before the projectile left the gun, or 
immediately after. It depended bo largely on the gun itself what the 
penetrative effect would be at 40 yards : but the effect inside the gun 
depended so much more on the explosive or ammunition used. The 
explosive maker must look more to the effect produced inside the 
gun ; the gunmakers could find out for themselves more of what took 
place at the other end. 



Even in those early days when he was working away at penetration 
he did not entirely neglect internal pressure. In fact, it was 
a point that could hardly be disregarded. There were in those 
early days of Sohultze gunpowder certain guns, which, to say the 
least, were not up to the best standard ; and, on the other hand, 
Schul'ze was not adapted to some of the weapms. The consequence 
was that the action of Sohultze in the gunbarrel was brought home 
to them in a way not at all pleasant. He then began to inquire into 
the internal action of the powder and the internal pressure. The 
first method he used was this. He procured gunbarrels which he 
had made to a certain gauge and strength. He put them through a 
series of proofs of his own, and tested them to know what quantity of 
black powder they would stand. He used them with large charges of 
his own powder, and rejected the powder when it damaged the gun. 
That was a rough-and-ready way of doing it; but it had a few bad 
points about it, inasmuch as, at a time when one least expected it, 
pieces of the barrels would be flying round and about him in a 
most uncomfortable way. As time went on, he resorted to other 
methods of taking the internal pressure that did not have the same 
knack of throwing fragments about 

In the ypar 1875 they began taking velocities by a chronograph, 
and those of them who followed the publication of the results in the 
Field would remember that he published a good many tables of 
velocities at different times. The first velocities he used to take in 
the Snider, which, with the old sawdust Sohultze powder, used to 
give some exceedingly good shooting ; although the same powder was 
useless in the Martini. But when he turned to the velocities of shot, 
many difficulties arose. Although it seemed so pimple now, when 
they saw what they ought to have done, yet it took a lot of experi- 
menting before they obtained good readings. Those of them who 
had been over the gun room would have noticed the Bouleng6 chrono- 
graph, by which the velocity of a charge of Bhot in travelling from 
the muzzle to a given distance was ascertained by measuring the 
relative distances that two dropping weights fell during the period. 
The difficulty which caused most trouble arose from the so-called 
" stringing " of shot, which gave varied readings as the first arrival or 
body of the charge was recorded. This was overoome, he thought per- 



fectly, by the use of his sectional target, whioh they had seen in the long 
shooting range. By its means no register was made until the main 
portion of the charge struck the plates rimultaneoaely. With the 
Bouleng6 chronograph of this target very good results were obtained 
at the long ranges. But this chronograph, like all those made on 
the falling principle, was liable to considerable residual magnetism, 
whioh, of course, was calculated to upset any fine readings. More- 
over, air resistance and altitude are not taken into account. In 
consequenoe this chronograph only measured true to a thousandth 
part of a second. 

A more accurate chronograph was required for work inside the 
gun : and with the Smith's chronograph theywe-e able to measure to 
the hundred-thousandth part of a second. With such an instrument 
as this, very close readings could be obtained ; and now he was in a 
position to attack the problem of what happened inside the gun at 
the moment of firing. The accompanying table would give some idea 
of what actually were the times of travel. 

The velocity power of guns had gone on steadily increasing of late 
years. The average velocity of a gun at 40 yards, No. 6 shot, in 1878 
was 840ft. ; ten years later it had gone up to 855 ; and now it was 
870 to 880. They could look forward to the time when the average 
shot gun would give a 40 yards velocity of 900ft, 

Tims Taxi* iv Travel or Shot xv a 12-borb Barbel at Various 
Ponrrs, bt a Smith Ckrovoqbafh, xv IOO.OOOthb op a axcovn. 

Total time 
in barrel. 
From cap to 3" 3-e" 6-12" 12-18" 18-24" 24-30" Second. 

Black No. 2 72 ... 45 ... 55 ... 45 ... 35 ... 80 ... 00282 

Black No. 4 138 ... 52 ... 31 ... 50 ... 40 ... 34 ... -00375 

Black No. 6 162 ... 55 ... 65 ... 56 ... 45 ... 87 ... D042D 

SchuHse 275 ... 46 ... 57 ... 48 ... 40 ... 34 ... -00500 

°eon9eaw.^!} W ~ ** " W ' * "' tt " * '" * OO90 ° 



° o^Wc^} 100 - « - M - * - « • * ~ <*» 

Leaving velocity for a moment, and returning to internal pressure, 
it was necessary to get something definite about that. He had on the 
table be fore him his first barrel used in ascertaining the pressure. It 
was a very ornde arrangement, and it acted towards the last almost 
I disastrously, as, on account of a breakage, a plug flew across the room, 
and only just missed him. Although the instrument was very ornde, 
yet the general facts he was able to work out from it had never been 
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upset by means of any other more modem contrivance. A few 
years titer this he had a 12-bore pressure gun, with plnge for lead 
crushers made, and also a 20-bore, and with these he had worked 
from that day until this. Although the more modern apparatus, with 
■mall plugs, was more desirable tor ordinary work for ganmakers, he 
preferred his own, with the larger ping, for testing the explosive 
itself in factory manufacture. 

He bore willing testimony to the regularity and excellence of the 
crushed leads as now supplied by Messrs Eley ; true to dimension and 
to weight, they were very reliable, and the calculated pressure per 
square inch was orobably very near the truth. Mr. Griffith then 
explained the action of the Smith chronograph, in which a style, 
released by breakage of electrical current, traced a line on a rapidly 
moving smoke glass, which also received the beat of a tuning fork. 
One great point h bout this instrument is, it ooold be put into operation 
at very short notice : the readings are made very quickly ; and with 
it the time elapsing between the fall of the hammer and the arrival of 
the charge at the muzzle, could be measured with exactitude in four 
or six different se tions along the barrel. Having got a chronograph 
of this character, it was necessary to get a gun which would give 
them the knowledge they wanted, and for that purpose he had the 
one made they saw before them. It is a 12-bore, perforated through 
the barrel with exceeding small holes at Sin., 6in., 12in.. 18in., 24in. 
from breech. Connection was made through these with capillary 
glass tubes filled with mercury; and as the charge of shot advanced 
down the barrel these were successively fractured an<1 a registration 
of time made. By means of snob a gun he was able to tell mnoh of 
the character of the explosive ns? d. They could take it for granted 
thit the powder must start on its own travel within a certain limit ; 
but if, having onoe started, it hangs in its steady progress anywhere, 
they could safely come to the conclusion that there was something 
wrong with it. And this test, coupled with pressures given by lead 
crushers at the same points, enabled him to correct pressure by time, 
and to arrive at the true result. He should like at this moment to 
direct their attention to the following table, as showing how the 
different powders came out under such a test. He drew their 
attention to this table as he thought it would be interesting to them 
to know the effeote produced by various powders. He now came 
to the table of pressure tests with the lead crusher in the plug gun. 
A series of crusher-gauge served to measure the pressure at various 
points along the barrel. He had prepared a table in regard to these 
tests, and here it was : 

Tails or Paxssuus or ▲ 12-borb Bjjulsl, nr tovs rn b^vamm »ch, 

tax** nr Lias Csushbes at: 

xtoiii Dreeon* 

1" 2f" 0" ft" 12" • 18" 2V 

Black No. 2 3'16 ... 2*90 ... 1*42 ... 1*28 ... 1*25 ... 1* ... 1'15 

Black No. 4 2-00 ... 2*40 ... 1-45 ... 1-28 ... 1*25 ... 1-25 ... 1-20 

Black No. 6 2-15 ... 2-04 ... 1*55 ... 1'40 ... T28 ... 1-28 ... 1*25 

Schultse 2-55 ... 2-82 ... 1*48 ... 1*30 ... 1'25 ... 1'25 ... 1*20 

°SSldes^.^^ ™ 

°SSne^ei^ 1* 

What their as explosive manufacturers wanted to know was the 
strength of the powder in the gun, and for the first 6 yards. It 
was very largely a gunmaker's question what happened at the 
40 yards. They could take a certain powder and try it in fifty gans 
at the 6 yards, and the velocity would only slightly vary ; but at the 
40 yards range it depended very largely upon the gun they used as 
to what the penetrative effect would be. In conclusion, he should 
like to say one more thing with regard to a certain class of " cranks " 
who were well known to both gunmaker and ammunition maker. 
Sometimes tbey received a letter from such people after this style : 

Dear Sir,— Your powder is utter rubbish. I fired three shots 
against a tin canister without making the slightest penetration." 
They found certain " cranks " like that in the explosive trade also. 
He made bold to say that, even if the gun and explosive making had 
not reached an actual science, it had reached very near to it, when 
it was considered that to get a certain result from a certain gun, with 
a certain powder, it was necessary for so many things to be regularly 
tone— euch as the primer, the size flash-hole, the stiffness of tube, 
the turnover, the charge, the wadding, the b >re of gun, and the main- 
• - £ nn *» •wyone of which miffht affect the actual result. And knowing 
all this, and that there is such splendid regularity nowadays in shoot- 
ing results, he could not help saying that the productions in the 
present day, of the gunmaker, and of the ammunition maker, and of 
the explosives maker, as they were supplied to the public, were a 
oredit to everyone concerned, 



KB. GRIFFITH ON SHOT-GUN PATTERNS- 

Under the auspices of the Gunmakers' Association, Mr. R. W. S. 
Griffith, the superintendent of the Schultse Gunpowder Company's 
Factory, delivered a lecture on April 26, 1897, at the Royal United 
Service Institution. Owing probably to the short notice given of 
the time and date, the attendance was not so numerous as would 
otherwise have been the ease ; still, a large number of gunmakers 
were amongst the audience, as well as many well-known experts in 
the science of gunmaking and its allied trades. The chair was 
occupied by Mr. H. A. A. Thorn (better known to the general public 
by the name of " Mr. Charles Lancaster," of whom he was the pupil, 
and now i* the successor) ; and in his introductory remarks he 
referred to Mr. Griffith's many researches already published, and to 
the debt the gun trade owed bun and other experimenters, by whose 
efforts many of the problems connected with guns, p >wders, and caps 
were being solved, and the tabulated knowledge of many branches of 
explosive and gunpowder work was vastly increased. 

A summary of this lecture was published in the Field of the 
following Saturday, but a much more complete report was given in 
the pases of our monthly contemporary Arms ana Explosives, and 
was subsequently reprinted in pamphlet form by the Schultse Bun- 
powder Company. We have accordingly asked Mr. Griffith's per- 
mission to reprint his lecture in full, with the illustrations, and now 
reproduce them below : 

NOTES ON PATTERNS. 

I have before this been pleasantly twitted with the fact of 
endeavouring to accomplish the impossible; and I feel I may cer- 
tainly lay myself open thw afternoon to some such charge in trying 
to interest for an hour a body of technical gentlemen on the question 
of Patterns. It is a very wide subject ; and to any who hive walked 
many miles, and spent many hours in that most monotonous of gentle 
exerase, the trottmg from the firing end of a 40-yard range to the 
whitewashed plate at the other end, and the counting of the pellet 
marks awaiting his approval or his disappointment— ons that does 
not awaken the most pleasant of memories— I would suggest that 
were a new form of punishment needed for a first-class misdemeanant, 
the faithful carrying out of a fair series of shots (say two thousand), 
and pattern-counting at the 40 or the 60 yards range, would about 
suit the case. 

I can only ask yon to pardon any failure of interest, or omission 
of points that may occur to you as essential ones, while I do my 
best ; and if I fail, I can but say that I am not altogether to blame 
for your disappointment. When I was asked to undertake an even- 
ing on shooting matters, I undertook to try to do so if the subject 
were set for me. The fatal word " Patterns " was at once nttered, 
and I knew my fate ; but having made the promise, I will endeavour 
to redeem it, and cast myself on your indulgence. 

For more than twenty years I nave been diligently observing shot- 
gun patterns, and naturally have gained a good deal of information 
on this subject, which will act as a foundation for my remarks to-day ; 
but in order that I might give to the results I hope to show you the 
benefit of latest experience, I have taken a special series of about a 
thousand patterns for this paper. I do not propose to show you 
anything especially fine in the nature of the patterns, but merely 
good average specimens of average loadings, and for this end these 
cartridges were loaded in the same careful manner in which they are 
now turned out by the million for trade purposes and not with the 
extra precautions necessary to be taken when one of the other points 
of explosives has to be considered more carefully. I have not used 
selected oases, wads, or appliances, but merely those in the condition 
and usual form found in the loading-room. 

I do not expect there will be much, if anything, in my remarks 
this afternoon to give rise to a d ; scussion— indeed, my fear, on the 
other hand is there will be such an absence of any new matter, that 
no point for disoussion * ill be introduced; but I eha'l only be too 

8 leased to reply to any point that is raised, as far as I am able to 
oso. 

I propose to speak first on the theoretical formation of a " pattern," 
and then to show practical illustrations of sn«:b theories. 

First.— As there may be one among th's audience who may say 
what do you mean by " pattern ? " I would reply, it u the appearance 
of the marks made by the pellets of shot fired from a shot-gun at any 
distance at right angles to a flat surface— usually hard and white- 
washed, sometimes soft and yielding— so that each pellet makes a 
distinct splash or mark, or perforation, easily observed. It te Is us 
roughly the angle of flight which each pellet has taken on leaving the 
muzzle of the gun, some indication of the action of the explosive in 
the gunbarrel, and chiefly whether the flight of shot can fulfil its 
purpose— that of striking with one or more pellets the object fired at. 
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It does not show, however, the actual form which the flight of pellets 
assume* before it strikes the target ; for this, very special appliance b 
are required. 

" Pattern " is probably to the gunmaker the most important of the 
four ohief points, attention to which results in perfect shooting from 
the gun; bat to the powder-maker it occupies toe fourth p-aoe. The 
first being a safety pressure in the barrel, the second the velocity of 
the shot, the third the rate of ignition and combustion in the barrel, 
and the fifth the gun recoil. 

The importance of " patterns" arises in this way— the ideal shot 
would require one projectile only, suited to the size of the game ; but 
two things make this a general impossibility. One is the slight 
variation in time occupied from the fall of the hammer to the arrival 
of the projectile at its mark ; and this is the point which generally 
carries the abuse when a miss happens. The ohief reason ja, however, 



Cylinder. 



STBjvenro or Svot at 80 Yabds with Ctwjdzb Babml. 



that of personal error ; and this demands that the projectile should 
be spread over an area corresponding at least to one-half of the 
personal error, magnified by the distance from the actual source of 
error; and the perfect pattern is one in which the pellets are equally 
distributed over this area. 

With some men a 80-inch circle at 40 yards will cover all personal 
and other errors ; others require a circle of 40 inches, and so on ; and 
happy iathe gunmaker who does not know among his customers the 
man who requires an area the size of the proverbial haystack to cover 
his error, and to ensure good shooting. From the economic side also 
a distribution of small pellets is desirable, that the game when killed 
may be in a state for the table. 

The pattern produced is the result of two sets of influences, those 
within the gun barrel and those without} and these combined give to 
the diverging mass of shot a more or less oval or cone shape. The 
charge of shot attains its highest velocity just inside the gunbarrel ; 
and according to the boring of the gun and other circumstanoee it 
begins on leaving the barrel to separate, each pellet taking a distinct 
line, more or less diverging at an angle from the muzzle. 

The line of angle of the pellets U fairly constant, and, as was shown 
in the Field of Nov. 17, 1888, a straight line drawn through the outer 
pellets of shot gives for easy remembrance the rule that from a choke 



gun 86 per cent, of the whole charge is included within a circle which 
is in inches of diameter of equal figure to the yards from the muzzle. 
That is, with a choke gun at 20 yards from the muzzle, 86 per cent, of 
the pellets is found within a circle of 30 inches in diameter ; at 40 yards, 
within a 40-inch circle : and so on. With a cylinder gun 60 per cent, 
of the shot is included in the same comparative measurements. About 
one yard from the muzzle this divergence begins to show, more or less 
as the barrel is less or more choked. At two yards this is more evident 
still, and each succeeding yard shows the difference more and more 
distinctly. At 10 yards the pattern is distinctly open, and one can 
begin to form some opinion of its ultimate appearance. [See articles 
reprinted at pp. 61 to 64 of this book.l 

The action of the resistance of the air, and a certain amount 
of cannoning of the pellets themselves result in producing some 
such form to the flight of the shot as is here shown, first at 30 yards 



Choke. 
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from the muzzle, and then, as shown at the bottom of this page, 
tailing out still further at 60 yards. The lagging behind of some 
pellets results in the so-called stringing " of the shot, whi-h has 
within limits certain advantages, but it is a difficult matter to study. 

In the Field I published some attempts I made [see ante, pp. 52 
to 66] to show the actual state of affairs, and I hope in the near 
future photography will enable us to know much more about this 
interesting subject. 

Ideal conditions would give a circular pattern with the pellets 
equally distributed over the area— not necessarily, however, in my 
opinion, of simultaneous arrival. Such pattern would give, as by a 
table overleaf, copied from the Field of 1888, with a pattern of 220 at 
40 yards, three square inches or four circular inches to each pellet 
on a 30-inch plate ; while a pattern of 180 would give five circular 
inches, and a pattern of 130 seven circular inches. An excellent 
table of comparative patterns for ready reokoning also appeared in 
the Field of Jan. 18, 1890 (here reprinted at page 263.) 

Theoretically, also, the wad between powder and shot should be a 
perfect plug, permitting no powder gas to get past or through it 
among the shot pellets. Theoretically, also, the pellets should fie in 
the cartridge case in regular layers, and should be subjected to no 
influence likely to break up this regular system. 
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Tables of Pellbts and Area of Pellets in circle of 80in. and Belt 
from 30in. to 40in. diam. From the Field, Nov. 17, 1888. 





1 
Thirty-Inch Circle. 


Belt from SOin. to 40in. diam. 




Choke. 


Cylinder. 


Choke. 
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23 
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184 
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19 
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30 


265 


27 
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5*0 


27 


20*4 


89 


62 


35 


257 


2-8 


130 


5*4 


33 


167 


65 


8*4 


40 


218 


32 


117 


6-0 


30 


18-3 


52 


10*6 


45 


140 


55 


84 


8*4 


63 


87 


41 


13*4 
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54 


10*2 


38 
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55 
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12*6 


40 


13*8 


36 158 

i 



Charge throughout 42 grains Schultze, lgoz. No. 6 shot. 



I shall) among my own slides, show some copies of drawings from 
a translation which appeared in the Field in 1892 [here reprinted in 
subsequent pages], of an article on the shot gun Dy Gapt. Journee. 
which was published in the " Memorial des Poudres et Saltpetres, 
4th vol., Paris. 1891. These drawings illustrate what is supposed, 
theoretically, to take place in the gun under different circum- 
stances. And though no one can state positively as yet what actually 
does take place at the moment of explosion, we do know sufficient to 
say these theories must be very near the truth. 




I J««d hardly say that an ideal pattern never occurs j many things 
mutate against it, some of which I wish to enlarge upon presently. 
The result is irregular movement in the barrel, and deformation of 
the shot pellets; which is the most fruitful source of bad pattern*, 
as the deformed pellets take a more divergent or irregular path than 
the perfect pellets. If a charge of shot is fired against a soft substance, 
such as a plate of a low-malting paraffin wax, and the pellets are 
carefully extracted afterwards, it is found that the exterior contains 
many more deformed pellets than the interior portion of the pattern. 

This deformation is less *ith ohilled shot than with soft shot ; and 
less in cylinder than in choke guns, although the divergence of the 
cylinder is the greater. Another method of gauging the same effect 
is by collecting and weighing the actual amount of lead dust produced 
when a charge is fired. By this I mean the tiny fragments and actual 
du st pro duced by the friction of the shot down the gun barrel. It can 
be estimated by firing the gun upwards at the bottom of a very long 
large vertical tube ; in practice I find it is necessary to use ons.abojit 



60 feet long, by 4 feet diameter. Hard shot loses more than does soft 
shot, in dust ; but as it retains its shape better than the soft, the 
resulting deformation is not quite so marked. With a choke, this dust 
may amount to as much as 20 grains of lead ; with a cylinder to as 
much as 15 grains, when using a charge of ljos. 



So muoh for the theoretical aspect of the pattern. I propose now 
to deal with some actual examples. In attempting this, however { one 
is confronted by the enormous scope of the inquiry, making the giving 
of even a single instance of each resulting pattern, produced by the 
combination of influences, a simple impossibility to-day. Let me 
touch briefly on some of the more important points involved, and 
which may affect the resulting pattern : 

The Gun.— Its calibre. Weight. Length of barrel. Nature of 
cone. Method of boring. Internal condition. 

The Cartridge Cass.— Its internal and external diameter. Length. 
Stiffness of tube. Material of tube. Strength and composition of 
primer. 

The Powder. — Whether black or nitre-compound. Bulky or con- 
densed. Weight of charge. Size of grain. Bate of combustion. 
Violent or slow. Strong or weak. 

The Wadding.— Soft or hard. Tight or loose. Many wads or few. 
Elasticity. Over-shot wad tight or loose. Thin or thick. Tough or 
brittle. 

The Shot.— Its size. Its lie in the case. Quantity used. Whether 
soft, hard, or ohilled. 

The Turnover.— Square or round. Heavy or light. 

The Range.- Atmospheric conditions. 

It will be seen at once that a complete series of patterns showing 
the results with all these combinations is absolutely out of my power. 
We have, say. six principal points, each divided into six minor 
points, and each of these into at least six other points. -To get any 
information at all reliable, a series of shots must be fired on each 
point under each circumstance, and at all ranges and under all con- 
ditions mentioned. I have made a rough calculation, and think one 
might hope to get through and give a fair report on a series of about 
eighteen thousand millions. Your patience would not last, if my 
energy did, in attempting to give you an example of each. So I will, 
from my former experiences, pass over very rapidly the greater 
number, and bring down the actual examples to about twenty loads, 
fired from guns with three systems of boring, with three kinds of 
shot, making the series of about a thousand shots, to which I have 
already referred. 

But if anyone is ambitious of carrying out a complete series of 
tests for patterns, I would suggest the following as a fairly complete 
scheme for the purpose. Let him try guns of five calibres, of three 
different weights, with three lengths of barrel, and two kinds of 
cone, with three methods of boring ; and let him use three Hods of 
cartridge casa, wi h three strengths of cap, loading with, say, six 
kinds of ponder, with three charges, ana powders to show four 
different qualities as to strength and rate of combustion. The 
wadding to be of about eight different kinds between powder and 
shot, and of three kinds over shot ; the shot to be of three kinds, 
and of five different sizes, adapted to lie in the case or not. Let the 
turnover be of four kinds ; and shoot the whole at six different 
ranges. 

To take a single shot under each of these complications will involve 
a series of more than three thousand millions of rounds; and as at 
least six shots are required for a test, let us say in round numbers 
eighteen thousand millions. And let him hurry up, or the rush of 
new powders will so involve him in new tests, that he will end off in 
fifty years with more to do than when he started ! 

But, before passing on, I must say a word on the big figure I have 
just mentioned. If you oirefully estimate the causes we already 
know which may affect the resulting pattern, and take the law of 
chances or averages, you will find this figure of eighteen thousand 
millions is within the actual calculation against there being a second 
pattern exactly like the first. You must not expect to repeat the 
exact conditions ot one pattern in less than fifteen to twenty thousand 
million times. So that, had I seen the pattern which has been pro- 
duced by every cartridge that has been fired from a shot gun in this 
country in my lifetime, I should not yet have arrived, nor can I hope 
to arrive, at the second pattern produced under the exact conditions 
with the first. 

Now as to my small manageable group :— 

1. Calibre of Gun.— The rule holds fairly well with all calibres, 
that the smaller the calibre the less is it affected by tightness or 
looseness of the wad, condition of the turnover, or the nature of the 
over-shot wad. »• Also, slight variations in the actual internal diametsr 
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from the nominal bores do not affect the pattern, provided the wads 
are equally tight fitting ; although velocity is increased with a nitro 
when the bore is smaller rather than larger than its actual nominal 
size. I rhall therefore confine my remarks to results with a nominal 
12-bore gun. 

2. Weight of Gun. — The heavy gun, as a rule, gives more regular 
patterns than does the verv light gun. This is frequently traceable 
to the large amount of metal left at the actual muzzle, which, by 
resisting expansi >n, acts somewhat after the manner of the choke ; 
but, independently of this, the rule as to heavy and light guns I find 
fairly constant. I shall report, therefore, on guns between 6$lb. 
and 7£lb. ' 

3. Length of Barrel. — This was examined exhaustively in the Field 
in August, 1888. I See ante, pp. 170 to 172.] There is little effect 
on the pattern until the length is reduced below 26in. I prefer 
myself 25in. barrels for Schultze pDwder. I shall show results, 
therefore, only with the barrels 28in. to 30in. long. 

4. Cone of Chamber. — Deformation of the shot is more with a 
square than with a taper cone. I shall refer to a taper cone only. 

5. Boring of the Barrel. — This has such an effect on the pattern, 
that I shall show comparison of eight different kinds of boring, but 
follow out the series with three kinds only— Ghoke, Nominal 
Cylinder, True Cylinder. 

I show here a view indicating the probable action of ohoking n 
keeping the area of the spread smaller. The shot pellets are thrown 
over on themselves. 




An extremely vital essential is that the boring must be free from 
any rifling or spiral groove which would tend to throw the charge 
of shot into a revolving condition. The result of such in the pattern 
is the production of what we may call cart-wheel patterns, examples 
of which are shown in the four patterns here reproduced. 



Oabt-Wheel Patterns. 

6. The Cartridge Case,— The more true this is to its gauge, both in 
nternal and external measurements, the better is the effect on the 
regularity of the pattern. I show results only with weU.-fitting cases. 

7. }ke Length of the Cartridge Ca«e.— This is hafidly material if it 
of such a length as to correspond with the chamber of the gun. 



Otherwise it has a very important influence. I shall show patterns 
with the chamber correct, also too long and too short for the 
cartridge case. 

To illustrate this I have a view showing the action when the 
chamber is (a) of correct length for the case. 



s^s^ssss^^sp 




(«) "^ f-'- 



Also one (6) showing the chamber too long for the case. In this 
instance the gases get past the wad, and will assuredly spoil the 
pattern, probably producing clustering also. 




Also (c) showing where the case is too long for the chamber. In 
this instance the shot is jammed, and balling will be the result. 



to J-p ^_- 




8. The Nature of the Tube. — This has a considerable effect when 
nitros are used, though not so much with black powder. It is, how- 
ever, readily adjusted by means of propar wads and turnover. I 
shall refer to one kind only, the stiff paper tube. 

9. The Primer.— The strength and composition of this has but 
little influence on the patterns within ordinary limits j beyond these 
it does have some effect. I shall therefore refer to three strengths- 
normal, strong, and extra strong caps. 

10. The Powder.— Nitros with equal velocity can give a better 
pattern than black. I shall not refer to this, therefore. And for the 
nitros, there are now so many different kinds that I hope I may be 
excused if I conBne myself to that which I understand tne best, my 
own powder, Schultze. 

11. The Charge of Powder. — Within certain limits it has not much 
effect on the pattern ; beyond this it has some effect. I shall show 
examples of three different charges. 

12. Rate of Combustion of the Ponder.— This has considerable 
effect on the pattern. I shall show results with three different rates 
of combustion. 

13. .The. Wadding. Whether Tight or Loose.— Now a tight wad is 
an absolute essential to good patterns. I show a view illustrating a 
loose wad and the powder gas passing— a fruitful source of balling. 
I shall show the results with each kind. 




U.t- Wads.. Soft or. hard % Thick or thin.— These -alL affect the 
pattern. I shall show results with each variation. 
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15. Wadi. Many or Few.—ThiM is also a material point ; but as a 
fair amount between powder and shot is necessary, I ■ball show with 
this only— that is, from J to g inch in all. 

16. Wads. How Placed.— That is, squarely or slanting. It is 
essential that the wads rest squarely in the case. I shall show results 
with both positions of the wad. 

17. The Shot.— Tho size affects the pattern ; the smaller the shot, 
the more irregular the pattern, other things being eauaL I shall 
confine my results to one size only, that is No. 6, running 270 to the 
ounce. 

18. Charge of Shot— This does affect the pattern naturally ; but as 
any increase in the shot charge is generally accompanied with a 
corresponding increase in the powder charge, and this controls the 
resulting pattern, I shall show results with one charge only, that is 
1& ounce. 

19. Nature of the Shot. Whether Soft. Hard, or Chilled.— The 
softer the shot the more there is a risk of deformation and irregular 
pellets. I hare used all three kinds very extensively, and will now 
show a comparative table of result* with each kind, on a long series 
of shots. 

There is a little variation in the specific gravity of the shot I used, 
but all the patterns were taken with the same number of pellets, 804. 
I find the soft shot gives only 299 pellets, and the hard shot only 
297 pellets to the 1& ounoe ; while the chilled weighs exactly this 
amount with the 804 pellets. The patterns shown will be with 
chilled shot. 

Compabison of Pattebns taken with 42 grs. Schultze and ljoz. 
(804 pellets) No. 6 Soft, Hardened, and Chilled Shot. ~ 
40 yards. Average of 100 shots each kind. 



Range 



Gun Target. 


Choked '740" 
to'700". 


Nom. Cylinder 
•740" to -717". 


True Cylinder 
•784". 


H 


S 


i 


£ 


s 


1 


H 


4 


i 


Soft Shot 

Difference on lowest ... 


206 
25% 


88 


289 

5% 


155 

28% 


117 


272 
21% 

276 
20% 


118 
36% 

121 
34% 


149 
146 


267 
22% 


Hardened Shot 

Difference on lowes 


206 
22% 

211 

20% 


82 
82 


290 
5% 

298 

4% 


158 
29% 


118 


267 

22% 


Chilled Shot 

Difference on lowes 


157 

27% 


122 


279 

20% 


121 ' 149 
33%: - 


270 
22% 



20. The Turnover.— Thin has a great influence on the pattern, and 
varies according as a light, normal, or heavy turnover is given to the 
case— the usual rule being, the heavier the turnover, the lighter 
the pattern ; but this does not always hold good. I shall show 
examples of patterns with each ; that is, with the turnover of about 
one-eighth, one -fourth, and three-eighths of an inch respectively. 



Compabison or Besults obtained with various degrees of Choking 
of the Barrel, averages of many rounds with 42 grains Schultze, 
and ljos. No. 6 shot, Soft, Hardened, and Chilled : 



Length 
Barrel 


Amount of 


Mesa Velocity. 


PstMn^ 40 yards. 












Choke. 


Muszle. 


40 yds. 


80" 


6 ft. 
ring. 


Total. 6 
ft.diam. 






ftsee. 


ftsec. 








30" 


•740" to -704" 


1285 


876 


221 


80 


802 


30" 


•785" m-TOS" 


1288 


875 


218 


82 


800 


28" 


•788" „ -705" 


1288 


872 


217 


81 


298 


28" 


•740" „ '708" 


1229 


870 


212 


83 


295 


80" 


•740" „ -707" 


1224 


868 


209 


80 


289 


28" 


•785" „ -718" 


1219 


860 


183 


103 


286 


28" 


•740" „ -717" 


1195 


844 


155 


121 


276 


80" 


•734" „ -784" 
none. 1 


1158 


818 


120 


152 


272 



- The enormous anas* of varieties is now reduced for our present 
purposes to experiments made with 12-bore central fire double-barrel 



a, from GJlb. to 7Jlb. in weight, 28in. to 30in. long in the barrel, 
with taper cone. The oases well fitting, true to dimensions, stiff 
paper tubes, loaded with Sohultae powder, with a fair amount of 
wadding between powder and shot, and Ho*. No. 6 chilled shot. .The 
gun fired from the shoulder. 

With this as a foundation, I have tried eight different kinds of 
boring for comparison in pattern and velocity, and from these I nave 
selected three guns for the pattern experiments. The foregoing table 
shows the results with the eight systems of boring, aid it will be 
seen that the pattern and the velocity run higher in regular sequence 
with the amount of choking in the gun. 

Enquiries on patterns may run on two distinct lines— either in an 
attempt to improve the pattern of a poor shooting gun, or to show 
the variations possible even with a really good shooting gun. I did 
think at one time of taking up the first method for to-day, and 
it is very interesting to watoh the improvement step by step; bat 
the time at my disposal is too short, and also nowadays the boring; of 
the gun is carried to such a pitch of excellence that it is somewhat 
difficult to find a selection of bad puns. So I shall confine myself to 
the other path, that of showing how with a very good shooting gun 
the pattern may be increased or spoiled by various conditions of the 
load. Among these conditions the wadding has the most important 
place on the whole ; my first eight patterns will therefore form a 
group on differences of the wadding. Then I will follow with groups 
as to turnover, length of chamber, strength of cape, charge of powder, 
and strength of powder. 



And now let me explain the patterns that will be shown to you. 
First will be thrown upon the screen the table of the actual con- 
ditions of the gun, loaa, case, Ac., and then will follow a pattern 
produced under such conditions. For each of the patterns shown, 
about ten shots were fired with three different kinds of barrel, 
that is— 

A choke measuring 740 to 707 of an inch. 

A nominal cylinder measuring 740 to 717 of an inch. 

A true cylinder measuring 7& of an inch. 

The pattern I have selected for each plate is the one which, on 
examination of the series, appeared to show the pattern characteristic 
the best. You may take each to be, therefore, a sample of the 
average pattern produced under such circumstances in any aeries 
that may be fired. I found the distinctive features of the pattern 
run fairly true, whether it be choke or cylinder ; and as, from the 
open nature or the cylinder pattern, the differences are * not so 
accentuated, X shall snow, witn a few exceptions, patterns from a 
choke only. Moreover. I find suoh choke patterns, reduced to the 
proportionate number, fairly represent the cylinder pattern with the 
same lead. But, for information, I will put alongside the choke 
results those also obtained with the more open bores. Also, I will 
show the lowest shot in the series, and the percentage difference 
between this and the average, as this gives us valuable information 
on the score of regularity. The plates will show the pellets in the 
.10-inch circle, and also those in a ring outside of this up to 6 feet in 
diameter. 
The range in every case 40 yards. 

FIBST GROUP.— WADDING. 

No. 1.— Shows the ordinary " Field " system of loading— a very 
excellent one, depending for its usefulness on the tight powder wad. 
A choke pattern is reproduced. 

Length of Gase,2 l in 
Primer Strength, lw «■ 
Powder Charge, 42grs. 
Wads, on Powder •' Field" Wad, 
Hi gangs (old one). 

do. Felt, Ain. 

do. Osfd,Thln. 

do. Thick Card orer Shot . 



Shot, sire and weight, lies., Vo. 
^Chilled (804 pellets). 



Turnover, Fair. 



. utiiurw, jcau. 

Internal Pre ssur e, lin., 2*88 tons. 
Internal Pressure, Hbu, 2*71 tons 
Gun BeooU, 25*2. 
Time in Barrel. -0061 see. 
MunJe Velocity, 1206ft. 









Nominal 


True 






Choke. 


Cylinder. 


Cylinder. 


Pattern, SOin. 




201 


.. 151 


114 


Do. eft ... 




94 


134 


ISO 


Total ... 




.. 296 ~ . 


289 


294 




• 


~<-*v - 


* «*■•- 


<MV» 


I^jwtjttnffleranee %, afts. : 


14 \ 


34 


.18 


©e; De. 


«ft. . 


4 


11 


U 


-Total ... 


;.,.• 


.'.'".Hi 


sit 


298 
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1.— Choke Pattorn (with thick " Field " wad). 
30in., 201. 6ft. ,04. Total 295. 



2.— Chokk Pattern (with thinner " Field " card). 
80in.,215. 6ft., 86. Total 800. 





S.^Choke Pattern (with thin eard over the that). 
**«., 218. 6ft. ; 78. Total 896. 



4.— Choke Pattern (with very soft feit wad). 
50in., 210. 6ft M 84» Total 204. 
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No. 2.— The difference between this system and the preceding one 
is in the substitution of a" Field" card for the older and thicker 
form. I have come to the definite conclusion that with the stronger 
cape of the present day, this form of wad is even better for the 
powder than the thicker "Field" wad, giving as it does a little 
more regularity and velocity than the former. A choke pattern is 
reproduced (see previous page). 



Length of Case, 2£in. 
Primer Strength, lOOunits. 
Powder Charge, 42grs. 
Wads, on Powder, "Field 
llf gauge. 

do. Felt. din. 

do. Card, Thin. 

do. Thick Card over Shot. 



Pattern, 30in. 
do. 6ft. 



No. 6 



Card, 



Shot, sise and weight, lgoz. 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin., 271 tons. 
Internal Pressure, 23m., 2*77 tons. 
Gun Beooil, 26-0. 
Time in Barrel, *0056se3. 
Muzzle Velocity, 1290ft. 

Nominal True 

Choke. Cylinder. Cylinder. 

215 ... 150 ... 122 

85 ... 126 ... 150 



Total 



300 



272 



Lowest Difference %, SOin. .. 


18 


20 


20 


do. do. 6ft. .. 


4 


11 


8 


Total 


288 


255 


240 



No. 3. — The difference between this system and the preceding one 
is the use of a thin card wad over the shot, instead of a thick one. It 
frequently gives a little better pattern than the thicker wad, with a 
little loss on velocity. But it has a tendency at the same time to 
distribute the pallets in lines. A choke pattern is reproduced. 



Length of Case. 2Jin. 
Primer Strength, 100 nni 
Powder Charge, 42grs. 
Wads, on Powder, "Field* 



air 88. 



Card, 



do. Felt, |in. 

do. Card, Thin. 

do. Thin Card over Shot. 



Shot, size and weight, lioz., No. 6 

Chilled. 
Turnover. Fair. 

Internal Pressure, lin., 2*65 tons. 
Internal Pressure, 2$n., 2*67 tons. 
Gun Recoil, 26*0 
Time in Barrel, '0068 sec. 
Muzzle Velocity, 1222ft. 











Nominal 


True 








Choke. 


Cylinder. 


Cylinder. 


ttter 


n.SOin. ... 




218 


165 


121 


do. 


6ft 




78 


106 


152 




Total ... 




296 


271 


273 


>wes 


t Difference %, 


SOin. . 


14 


35 


45 


do. 


do. 


6ft. 




15 


17 




Total ... 




282 


229 


225 



No. 4. — In this loading a very soft felt wad is used, instead of the 
ordinary firm one, in conjunction with a thin card for the over-shot 
wad. It is useful in a gun that is worn or large for the bore, and also 
when a gun has a tendency to form clusters with a harder v*ad. 
Otherwise it has very little effect. 



Length of Case, 2£in. 
Primer Strength, 100 units. 
Powder Charge, 42grs. 
Wads, on Powder, " Field" Card, 
111 gauge. 

do. Felt. Very Soft, fin. 

do. Card. Thin. 

do. Thin Card over Shot. 



No. 6 



Shot, size and weight, Hoi 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin., 2*49 tons. 
Internal Pressure, 2|in., 257 tons, 
Gun Becoil, 24-8. 
Time in Barrel, *0066sec. 
Muzzle Velocity, 1215ft: 











Nominal 


True 








Choke. 


Cylinder. 


Cylinder. 


Pattern 


30in. ... 




210 


... 146 


120 


Do. 


6ft. 




84 


... 128 


147 




Total 


... 


294 


... 274 


267 


Lowest Difference % 


30 


18 


44 


55 


Do. 


Do. 


6ft. 


5 


9 


16 




Total 




280 


249 


225 



No. 6. — lh:s, on tie contraiy, is with very hard wads. Hard 
wads always increase the velocity, and also very much the pressure ; 



in fact, it is possible to get equal penetration with a less charge of 
powder when veiy hard wsds are uced. But th ; s pattern is nearly 
always spoiled by auoh wads running patchy anAeometimes balling. 



Length of Case, 2tin. 
Primer Strength, 100 units. 
Powder Charge, 42grs. 
Wads, on Powder, 4 Hard Black 
Edge. Tight Fitting. 

do. Felt. none. 

do. Card, none. 

do. Thick Card over Shot. 



Shot, size and weight, ljoz., No. 6 

Turnover, Fair. 

Internal Pressure, lin., 3*77 tons. 

Internal Pressure, 2$n., 3-95 tons. 

Gun Beeoll, 30*6. 

Time in Barrel. -0048800. 

Muzzle Velocity, 1294ft. 











Nominal 


True 








Choke. 


Cylinder. 


Cylinder. 


Pattern, 30m. ... 




207 


... 163 


108 


do. 


6ft. 




79 


... 106 


149 




Total ... 




286 


... 269 


257 


Lowest Difference % 


30in. .. 


38 


44 


36 


do. 


do. 


6ft. 


6 


9 


6 




Total ... 




268 


244 


242 



No. 6.— This is loaded with loose wadding all through— wads that 
drop into the case. It is entirely fatal to good shooting ; the powder 
gases get past the wads into the shot, and the nattern is not only 
spoiled, but the penetration injured very considerably. It is a 
fruitful source of balling. 



Length of Case. 2iin. 
Primer Strength, 100 units. 
Powder Charge, 42grs. 
Wads, on Powder, Card. 

do. Felt, lin. 

do. Thin Card. 

do. Thick Card over Shot. 
(Wads all loose.) 



Shot, size and weight, lioz., No. 6 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin., 2*18 tons. 
Internal Pressure, 2Jin., 2*46 tons. 
Gun Becoil. 20*1. 
Time in Barrel. -0080 sec. 
Muzzle velocity, 926ft. 











Nominal. 


True. 








Choke. 


Cylinder. 


Cylinder. 


Pattern, 


80in. ... 




108 


... 106 


96 


do. 


6ft. ... 




142 


132 


132 




Total ... 




250 


... 238 


228 


Lowest Difference %, 30in. . 


18 


25 


28 


do. 


do. 


6ft . 


6 


:.. 11 


10 




Total ... 




236 


212 


206 



No. 7.— In this case the powder wad was pushed down slanting, and 
left so. When this happens, it always means a loss of velocity, and 
the pattern is damaged more or less, very often being thrown over on 
the side to which the slanting wad pointed. 



Length of Case, 2Jin. 
Primer Strength, 100 units. 
Powder Charge, 42grs. 
Wads, on Powder, *' Field " Card, 
Hi. (slanting). 

do. Felt. gin. 

do. Card. Thin Card. 

do. Thick Card over Shot. 



Shot, size and weight, ljoz., No. 6 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin., 270 tons. 
Internal Pressure, 2|in., 2*80 tons. 
Gun Becoil, 26*2. 
Time in Barrel, *0556sec. 
Muzzle Velocity, 1186ft. 











Nominal 


True 








Choke. 


Cylinder. 


Cylinder. 


Patten 


i, 30in. 


... 


197 


... 150 


119 


Do. 


6ft. ... 




92 


... 118 


146 




Tota 




289 


... 268 


265 


Lowest Difference %, 


30in. . 


17 


2 


25 


Do. 


Do. 


Oft. . 




7 


3 




Total 




282 


249 


246 



No. 8— Here all the- wads were putbed- in slanting, and the turn- 
over was also oblique; it is an exaggerated eiample, tnt (ne sees 
something appi caching it sometimes. The result s a still further 
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5.— Choke Pattern (with very tight-fitting hard wads). 
30in.,207. 6ft., 79. Total 286. 



6.— Choke Pattern (with very loose wads). 
3<Kn.,106. 6ft., 142. Total 250. 




7.— Choke Pattern (with one slanting wad). 
80in.,197. 6ft., 92. Total 289. 




8.— Choke Pattern (with all wads slanting). 
SOin.,160. 6ft., 95. Total 256. 



I I 



/- 
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9.— Choke Pattern (with light turnover). 
SOin., 210. 6ft., 79. Total 289. 



9a.— Tbuk Cylinder Pattern (with light turnover). 
•30in.,45. 6ft., 200. 'Total 245. 





10.— Choke Pattern (with very heavy turnover ). 
3(Kn.,192. 6ft., 80. Total 272. 



11. — Choke Pattern (with long cartridge case). 
80in., 194. 6ft., 82. Total 276. 
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loss of velocity, and a pattern thrown distinctly over towards the 
way of the slant ; in this case it was pointing upwards. 



Length of Case, 2Ain. 

Primer Strength, 100 units. 

Powder Charge, 42grs. 

Wads, on Powder, "Field" Card, 

do. Felt, IS 8 *' 
do. Card. Thin, 
do. Thick Cud over Shot. 
(All the wads slanting.) 



Pattern, 801ns. 

do. 6ft. 

Total 

Lowest Difference %, SOin. 
do. do. 8ft 
Total 



Shot, size and weight, 14oz., No. 6 

Chilled. 
Turnover, Fair. 
Internal Pressure, lin., 2*76 ton?. 

do. do. 2$in.. 272 tons. 

Gun Recoil, 25*5. 
Time in Barrel, 'OOdOsec. 
Muzzle Velocity, 1115ft 





Nominal 


True 


Choke. 


Cylinder. 


Cylinder, 


... ieo 


.. 121 


90 


95 


127 


144 


... 255 


248 


284 


54 


25 


45 


8 . 


8 


12 


... 254 


227 


206 



SECOND GROUP.—TURNOVER. 

No. 9.— This case was turned over only about &in. It always 
means loss of velocity, and generally an increase in the pattern, but 
a tendency to a patchy pattern. With a cylinder sometimes one 
gets a cart-wheel pattern with this light turnover. Patterns with a 
choke and a cylinder gun are reproduced. 



Length of Case, 2Ain. 

Primer Strength, 100 units. 

Powder Charge, 42grs. 

Wads, on Powder, "Field" Card, 

do. Feltaf??* 8, 

do. Card, Thin. 

do. Thick Card over Shot. 



Pattern, SOin. 

do. 6ft 

Total 

Lowest Difference %, SOin. 
do. do. 6ft 
Total 



Shot, f-ire and weight, l&oz., No. 6 

Chilled. 
Turnover, Very Light. 
Internal Pressure, lin., 2*13 tons. 
Internal Pressure, 2jin., 2*18 tons. 
Gun Becoil, 25*0. 
Tims in Barrel, *0067 sec. 
Muzzle Velocity, 1198ft. 



Choke. 

210 

79 


Nominal 

Cylinder. 

156 

... 115 . 


True 

Cylinder. 

128 

187 


289 


271 


260 


25 

4 
276 


88 .. 
8 
... 262 


51 

6 

245 



No. 10. — In the next a very heavy turnover was used, about fin. 
This always increases the pressures, but with no corresponding 
increase in velocity ; and it nearly always spoils the pattern, making 
it patchy, and inclined to cluster. 



Length of Case, 2Jin. 
Primer Strength, 100 units. 
Powder Charge, 42grs. 
Wads, on Powder, "Field" Card, 
11| gauge. 

do. Felt, tin. 

do. Card, Thin. 

do. Thick Card over Shot 



Pattern, SOin. ... 
do. 6ft 

Total ... 

Lowest Difference %, SOin. 

do. do. 6ft 

Total ... 



Shot, she and weight, lgoz., No. 6 

Chilled. 
Turnover. Very Heavy. 
Internal Pressure, lin., 8*03 tons. 
Internal Prersurc, 2$n., 3*09 tons. 
Gun Becoil, 26*6. 
Time in Barrel, *0054sec. 
Muzzle Velocity, 1205ft 





Nominal 


True 


Choke. 


Cylinder. 


Cylinder. 


192 


141 


118 


80 


125 


135 


272 


266 


253 


. ... 29 


42 


24 


7 


14 


11 


... 254 


229 


226 


-LENGTH 


OF CHAMBER. 



THIRD GROT 

No. 11. — In this case a 2j|in. case was used in a 2$ in. chamber. 
This will increase the pressures and generally the velocity, but gives 



patchy patterns, clustering, and frequently balling. Sometimes a 
fine specimen of a cart-wheel pattern results when suoh conditions 
arise m a cylinder gun, A cylinder pattern is also shown (on the 
following page). 



Length of Case, 2|in. 
Primer Strength, 100 units. 
Powder Charge, 42grs. 
Wads, on Powder, ''Field" Card, 
11| gauge. 

do. Felt, tin. 

do. Card, Thin. 

do. Thick Card over Shot. 



Pattern, SOin. 
do. 6ft 



Shot, size and weight, lgoz., No. < 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin., 3*22 tons. 
Internal Pressure, 2iin., 3*27 tons. 
Gun Becoil, 287. 
Time in Barrel, *0052sec. 
Muzzle Velocity. 1237ft 

Nominal True 

Choke, Cylinder, Cylinder. 

194 ... 153 ... 116 

82 ... 120 ... 146 



Total 



276 



276 



Lowest Difference %, SOin. ... 


15 


14 


42 


do. do. Oft. 





9 


16 


Total 


276 


243 


. 221 



No. 12. — Here the conditions are still worse, for the case was 3in. 
long, in a 2 Jin. chamber. Such a condition will not often arise, but 
it does sometimes. The result is an enormous strain on the gun, a 
large velocity, and always more or less balling (see next page). 



Length of Case, Sin. 
Primer Strength, 100 units. 
Powder Charge, 42 grs. 
Wads, on Powder, "Field" Card, 
111 gauge. 

do. Felt, 2in. by Jin. 

do. Card, Thin Card. 

do. Thick Card over Shot 



Pattern, SOin. 

do. 6ft 

Total 

Lowest Difference %, SOin. 
do. do. 6ft 
Total 



Shot, si 
Chill* 



size and weight, ljoz., No. 6 

Turnover, Fair. 

Internal Pressure, lin., 3*71 tons. 

Internal Pressure, 2Jin., 8*52 tone. 

Gun Becoil, 30*2. 

Time in Barrel, *0048sec 

Muzzle Velocity, 1261ft 





Nominal 


True 


Choke. 


Cylinder. 


Cylinder. 


... 178 


134 


103 


95 


120 


145 


278 


254 


248 


45 


24 


23 


7 


5 


4 


... 254 


241 


237 



FOURTH GROUP.— STRENGTH OP CAP. 

No, 13.— This cap is of the strength as called by Messrs. Eley their 
medium cap, and is about the same as issued by other makers. An 
inorease in strength of this nature has no effect on the pattern at all. 
It quickens the time of ignition a little, however; and, as a cap of 
this strength is less likely to show the effect of insufficiency of 
fulminate from irregular loading, I am now recommending such caps 
for our powder. The velocity is generally improved a few feet. 



Length of Case. 2Hn. 
Primer Strength, 150 units. 
Powder Charge, 42grs. 
Wads, on Powder, "Field" Card, 
llSgamre. 

do. Felt, Hn. Felt 

do. Card, Thin. 

do. Thick Card over Shot. 



Pattern, SOin 

do. 6ft 

Total 

Lowest Difference %, 30m, 
do. do. 6ft 
Total 



Shot size and weight 1b<>*m No. 6 

Turnover, Fair. 

Internal Pressure, lin., 2*75. 

Internal Pressure, 29in., 2'81. 

Gun Becoil, 25*9. 

Time in Barrel, *0046sec 

Muzzle Velocity, 1237ft. 





Nominal 


True 


Choke. 


Cylinder. 


Cylinder. 


215 


161 


120 


83 


... 128 


149 


298 


... 289 . 


269 


15 


23 . 


20 


3 


15 ' . 


6 


288' 


246 . 


.. 252 



i I 2 



244 



SPORTING GUNS AND GUNPOWDERS. 





11a.— True Cylinder Pattern (with long cartridge case). 
30in.,67. 6ft, 154, Total 22L 



12.— Choke Pattern (with long cartridge case). 
30m., 178. 6ft„ 95. Total 2/3. 





13.— Choke Pattern (with medium cap). 
30in.,215. eft., 83. Total 298. 



14.— Choke Pattern (with strong cap). 
30in.,212. 6ft., 80. Total 292. 
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No. 14. — This is a cap of still greater strength. It has a little 
effect in reducing the pattern, but very little. It does, however, 
increase the pressures, and shows no corresponding advantage in 
velocity. 



Length of Case, 2Jin. 
Primer Strength, 180 units. 
Powder Charge. 42grs. 
Wads on Powder, "Field" 
11J gauge. 

do. Felt. fin. 

do. Card, Thin. 

do. Thick Card over shot. 



Card, 



Shot, size and weight, lloz., No. 6 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin., 2*82 tons. 
Internal Pressure, 23in., 2*89 tons. 
Gun Recoil, 263. 
Time in Barrel, 0042sec. 
Muszle Velocity, 1236ft. 



Pattern, 30in 

do. Oft. 


Choke. 

212 

80 


Nominal 
Cylinder. 

... 154 ... 

... 122 ... 


True 

Cylinder. 

118 

140 


Total 


292 


276 


258 


Lowest Difference %, 30in. . 
do. do. 6ft 

Total 


20 

7 

272 


27 ... 
12 
... 241 


20 

4 
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FIFTH GROUP.— CHARGE 


OF POWDER. 



No. 15.— An increase of £ dram of powder gives, of course, a 
corresponding increase in velocity and pressure, and lowers the 
pattern, but without spoiling it. 



Length of Case, 2 Jin. 
Primer Strength, 100 units. 
Powder Charge, 45j|grB. 
Wads, on Powder, "Field" 
llj gauge. 

do. Felt, Ain. 

do. Card, Thin. 

do. Thick Card over Shot. 



Card, 



Shot, size and weight, Moz., No. 6 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin., 3*23 tons. 
Internal Pressure, 2in., 3*28 tons. 
Gun Recoil, 29*6. 
Time in Barrel, '0055 sec. 
Muzzle Velocity, 1274ft. 



Pattern, 30in. 

do. 6ft 


Choke. 
192 
92 


Nominal. 
Cylinder. 
... 147 
123 


True 
Cylinder. 
. 116 
. 148 


Total 


.. 284 


... 270 .. 


264 


Lowest Difference %, SOin. . 
do. do. 6ft. 
Total 


17 
2 

278 


25 

13 

235 


21 

6 
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No. 16.— An increase to 3& drams of powder still further increases 
the velocity and pressures, and it also begins to operate against the 
pattern, making it poorer and more irregular. 



Length of Case, 2|in. 
Primer Strength, 100 units. 
Powder Charge, 49grs. 
Wads, on Powder, "Field" Card, 
11| gauge. 

do. Felt, ,V 

do. Card, Thin. 

do. Thick Card over Shot. 



Shot, size and weight, lioz., No. 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin. 3*87 tons.- 
Internal Pressure, 2fin. 3*84 tons. 
Gun Recoil, 33*9. 
Time in Barrel, *0069sec 
Muzzle velocity, 1328ft. 







Nominal 


True 




Choke. 


Cylinder. 


Cylinder. 


Pattern, SOin 


182 


136 


Ill 


do. 6ft. 


91 


... 117 


140 


Total 


.. 273 


... 253 


251 


Lowest Difference %, SOin. . 


39 


33 


33 


do. do. 6ft. 


9 


8 


4 


Total 


249 


233 


242 



SIXTH GROUP.— STRENGTH OF POWDER. 

No. 17.— The powder here was made specially strong and quick in 
combustion. Such gives, of course, more pressure and a greater 



velocity to the shot, but it at the same time spoils the pattern, 
making it patchy and clustering. 

Length of Case, 2£in. 
Premier Strength, 100 units. 
Powder Charge, 42grs. 
Wads, on Powder, "Field" Card, 
11| gauge. 

do. Felt, fin. 

do. Card, Thin. 

do. Thick Card over Shot. 



Shot, size and weight, l&oz., No. 6 

Chilled. 
Turnover Fair. 

Internal Pressure, lin., 3*28 ions. 
Internal Pressure, 2|in., 3*19 tons. 
Gun Recoil, 28*1. 
Time in Barrel, *0048sec. 
Muzzle Velocity, 1249ft. 











Nominal 


True 








Choke. 


Cylinder. 


Cylinder. 


atter 


n,30in. 




181 


140 


Ill 


do. 


6ft. 




85 


107 


135 




Total ... 





266 


247 


246 


owes 


t Difference %, SOin. . . 


78 


49 


59 


do. 


do. 


6ft. .. 


14 


11 


14 




Total ... 




228 


221 


212 



No. 18.— This powder was made specially weak. The result is a 
very poor velocity, and low pressures, but this is not counterbalanced 
by a very fine pattern, with such the pattern is usually drooping and 
patchy. With such powder and loose wads, balling can be produced 
readily. 

Length of Case. 2|in. 
Primer Strength, 100 units. 
Powder Charge, 42grs. 
Wads, on Powder, "Field" Card, 
11| gauge. 

do. Felt, fin. 

do. Card, Thin. 

do. Thick Card over 8hot. 



Shot, size and weight, ljoz., No. 6 

Chilled. 
Turnover, Fair. 

Internal Pressure, lin., 1*83 tons. 
Internal Pressure, 2gin., 1*83 tons. 
Gun Recoil, 22*6. 
Time in Barrel, '0079sec. 
Muzzle Velocity, 1081ft. 



Pattern, SOin. 

do. 6ft 

Total 

Lowest difference %, SOin. 
do. do. Oft. 
Total 



Choke. 

185 

96 



7 
261 



Nominal True 

Cylinder. Cylinder. 

160 ... 128 

121 ... 150 



281 

70 
11 

250 



278 

37 

11 
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Now a word as to Balling or Clustering. This arises from 
one of two causes. 

1. By Welding of the shot.— This is caused either by violent impact 
against the wad, or the turnover, or the cone : or from violent powder, 
or from an over load. When arising from these causes, it may often 
be cured by using a softer wad, so as to provide a kind of spring to 
break the blow. It is also caused by using too long a case in the 
chamber, the shot being jammed together. 

2. By fusion of the shot itself.— This is caused by the hot gases of 
the powder combustion getting past the wad and among the pellets 
of the shot ; either from to d loose a wad, or from too long a chamber 




A tighter wad will often cure this in the first case, and a more elastic 
wad in the other case. The elastic wad swells out, as is shown here, 
and stops the passage of the gases. 

This balling is more found with the cylinder guns than with the 
chokes— the constriction in the latter breaking up the mass of shot 
somewhat, and producing clustering rather than balling. I have 
traced it sometimes to the fact that the actual bore of the cylinder 
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15.— Choke Pattern (with increase of powder). 
30in., 192. 6ft., 92. Total, 284. 



16.— Choke Pattern (with further increase of powder). 
30in., 182. 6ft. , 91. Total 278. 





17.— Choke Pattern (with specially quick powder). 
20in., 181. 6ft.,86. Total 266. 



18.— Choke Pattern (with weak powder), 
30in. 185. 6ft,, 96. Total 281. 
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barrel is larger than that of the choke, though of the same nominal 
figure. 

It only remains with me now to express a hope I have not utterly 
wearied yon with a very uninteresting subject. I can hardly hope 
to have brought oat any point not already well known to the experts 
before ma ; but I shall be glad to have be ped in any way to confirm 
suoh knowledge, and to have taken one step nearer towards making 
the science of the shot gun a certain one. 

My grateful acknowledgements are due to my assistants ; to Mr. 
Wadsworth for carrying out the actual loading and shooting of the 
series, and to Mr. Robertson for making the photographic representa- 
tions used to illustrate this lecture. 



SUMMARY OF SHOT PATTEENS, VELOCITIES, ike. 
(Field, March 5, 1898 ; Vol. 91, p. 347.) 

The mass of information contained in Mr Griffith's lecture is so 
great, and the experiments described are so numerous, that it is not 
easy to take a ' ' bird's-eye view " of the whole, and make a comparison 
of results. We have therefore thought it desirable to frame a concise 
summary of the experiments, so as place the statistics in juxta- 
position, and thus enable the reader to more readily trace the con- 
nection between cause and effect. We think this summary may also 
be of interest to many who have not read the lecture itself ; as we do 
not remember ever to have seen so large an accumulation of facts 
relative to loading, patterns, velocities, Ac, compressed into so small 
an amount of space. 

We will commence with the patterns that were given by the three 
kinds of barrels — the first of which was a choke, wherein the gauge 
towards the breech is 740 inch (the widest limit of a 13 bore), but 
reduced at the muscle to '706 inch (or nearly 14 gauge). The second, 
or "nominal cylinder"— or what is also known as an "improved 
cylinder " or ' * modified choke ' ' — was reduced from '740 inch at breech 
to '717 inch (or 13 gauge) at muzzle ; and the true cylinder gun was 
734 inch at both breech and muzzle. We may add that any barrel 
measuring between '740 and '720 at nine inches from the breech would 
be proved as a 12-bore, no matter how much it may be contracted at 
the muzzle. 

The following list describes the eighteen methods of loading used 
in the course of these experiments : 

1. The old "Field " black-and-pink wad (of 11| gauge, and about 1 inch 

in thickness), with A inch f«" and thin card over the powder and thick 
card over the shot ; turnover fair (about J inch). 

2. Mr Griffith's " Field " card (about half the thickness of the old wad), and 

g-inoh felt ; the rest of the wads as above. 

3. Same as No. 2, except that the card over the shot was thin. 

4. Same as No. S, except that the felt wad was very soft. 

5. Four hard black-edge tight-fitting wads on powder, and no felt, with 

thick card over the shot. 

6. Thick card, felt, and thin card over the powder, and thick card over the 

shot— «dl the wads being loose enough to drop into the ease. 

7. Same as No. 2, but the powder wad slanting. 

8. Same as No. 2, but all wads slanting, and turnover also oblique. 

9. Same as No. 2, but case lightly turned over (about B inch). 

10. Ditto, but very heavy turnover (about | inch). 

11. Same as No. 2, but in 2 j-inch case, used in 2}-inch chamber. 

12. Ditto, but 3-inch case used in 2}-inch chamber. 
IS. flame as No. 2, but with stronger cap. 

14. Ditto, but with still stronger cap. 

15. Same as No. 2, except powder increased to 45grs., and felt wad reduced 
to A fooht hi 2i-inch < 



16. Ditto, but powder Increased to 49grs., felt wad increased to r* inch, and 

loaded in 2}-mch case. 

17. Same as No. 2, except that the powder used was made specially strong 

and quick in combustion. 

18. Same as No. 2, except that the powder was made specially weak. 

For facility of comnarison we have numbered the above-mentioned 
modes of loading, ana hereafter give the results of the experiments 
carried out at an unusually large target, containing in the oentre the 
ordinary 30-inch circle, with an outer ring of 6 feet in diameter. 
Each variety of loading was tried with the three kinds of barrel, viz., 
Choke, Nominal Cylinder, and True Cylinder, and we group the 
results in three columns, showing the respective number of pellets in 
the smaller circle and the outer ring or belt, together with totals of 
the two. And as every change of shot contained 304 pellets, it will be 
easy to ascertain, from the 1 st of tota's, how many of the pellets, 
with the respective charges and different guns, were scattered oeyond 



the limits of the 6ft. target. The following figures represent averages 
of three or more rounds each : 



No. 
1... 
2... 
3... 

4... 

5... 
6... 

7... 
8... 

9... 
10... 

11... 
12... 



30-ISCH ClBCLB. 

Choke. N.C. T.C. 
201 ... 151 ... 114 
215 ... 159 ... 122 
218 ... 165 ... 121 
210 ... 146 ... 120 

207 ... 163 ... 106 
108 ... 106 ... 96 

197 ... 150 ... 119 
160 ... 121 ... 90 



210 
192 



156 ... 123 
141 ... 118 



194 ... 158 ... 116 
178 ... 134 ... 103 



6-vbbt Bna, 

Choke. N.C. T.C, 
94 ... 134 ... 150 
85 ... 126 ... 150 

78 ... 106 ... 152 
84 ... 128 ... 147 

79 ... 106 ... 149 
142 ... 132 ... 132 



Totals. 

Choke. N.C. T.C. 

295 ... 265 ... 264 
300 ... 285 ... 272 

296 ... 271 ... 273 
294 ... 274 ... 267 

. 269 ... 257 



92 
95 



118 ... 146 
, 127 ... 144 



79 ... 115 ... 137 

80 ... 125 ... 185 

120 ... 146 

. 120 ... 145 



95 



250 



255 



268 
248 , 



289 ... 271 . 

272 ... 266 . 

276 ... 278 . 

273 ... 254 . 



265 
, 234 



260 



248 



The first group of four in the above table all gave good results ; 
whereas the conditions connected with the remaining eight should be 
carefully avoided. 

Throughout the whole series of experiments there were very few 
departures from the usual charge — viz., 42grs. of Schultze powder 
with l&oz. of No. 6 shot, loaded in Eley's 2£-inch nitro oases with 
ordinary caps. But in experiments 11 and 12, longer cartridge cases 
were used, m order to ascertain the effect of the paper overlapping 
the cone of the 2£-inoh chamber. In Nos. 13 and 14 stronger caps 
were tried ; and in Nos. 15 and 16 increased charges of powder were 
used without any increase in the shot charge. And, finally, in Nos. 17 
and 18 two special samples of powder were employed, one strong and 
the other weak. The results of these various changes on the target 
patterns are shown in the next table : 



No. 

18 


SO-KCH ClBCLB. 

Choke. N.C. T.C. 
215 ... 161 ... 120 
212 ... 154 ... 118 

192 ... 147 ... 116 
182 ... 136 ... HI 

181 ... 140 ... Ill 
185 ... 160 ... 128 


6-rasT Bwo. 

Choke. N.C. T.C. 
83 ... 128 ... 149 
80 ... 122 ... 140 

92 ... 123 ... 148 
91 ... 117 ... 140 

85 ... 107 ... 135 
96 ... 121 ... 150 


Totals. 

Choke. N.O. 
298 ... 289 . 
292 ... 276 . 

284 ... 270 . 
273 ... 253 . 

266 ... 247 . 
281 ... 281 . 


T.C. 
. 269 


14. 


. 258 


15 


. 264 


16 


. 251 


17 


. 246 


18 


. 278 



But, although the above tables suffice to show the extent of 
numerical variation in the average patterns, it is necessary to refer 
to Mr Griffith's photographs in order to see how widely they differed 
in the distribution of their pellets— some being very regular in their 
spread, while others were exceedingly patchy, or disfigured by clusters 
of balled shot. 

The following table, however, provides a better opportunity of 
studying cause and effect : 

Good Wads and wbll-loadsd Cabtbidgss. 
Time in Muzzle 



No. Tons. Barrel. Velocity. 

1 (111 thick wad)... 2*69 '0056 1208 .... 

2 (111 card) 2*71 *0056 1230 .... 


Beooil. 
.... 25*2 
26*0 


3 (thin over shot) 2*65 -0063 1222 .... 

4 (very soft felt)... 2-49 -0066 1215 .... 


.... 26*0 
.... 24-8 




Vsbt Tight and Vbet Loose Wads. 




IM r:. 


3-77 -0048 1294 .... 

2«18 -OOOO 926 .... 

Crooks d Wads. 


30*6 

20-1 


7 (one) 

8 (all) 


2'70 -0056 1188 .... 

2*76 '0060 1115 .... 


262 

25'5 


Light akd Hmavt Turnover. 




9 (light) 

10 (heavy) 


2*13 •0067 1198 .... 


25*0 


8-08 *0054 1205 .... 


26*6 


Casks Lohgbb thah the Chamber. 




U (2Jin.) 

12 (3m.) 


8*22 •0052 1237 .... 


28-7 


3-71 •0048 1261 .... 


30-2 




DirrEBKHCE ik Stbebgth or Caps. 




2 (ordinary) 

13 (medium) 

14 (strong) .. 


2*71 '0056 1230 .... 


26*0 


2-75 -0046 1237 .... 

2-82 D042 1236 .... 


25*9 

26-3 
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Increased Charges op Powder. 



Pressure. 
No. Tons. 

.... 3-87 .. 



2 « 



Time in 

Barrel. 

.. -0056 . 

.. -0055 . 

.. -ooee . 



Muzzle 

Velocity. 

... 1230 ... 

... 1274 ... 

... 1328 ... 



POWDERS OF DlJTERBHT StREEGTH. 



2 (ordinary) 2*71 

[stronger) . 



weaker) . 



1-83 



-0056 
-0048 
•0079 



1230 
1240 
1081 



Beooil. 
.. 26*0 
.. 29-6 
.. 33*9 



26-0 
28*1 
22-6 



Here we see at a glance how a variation in the wads, the amount 
of turnover, Ac., affects the amount of pressure in the barrel, velocity, 
and recoil, even when the charge of powder and shot is exactly the 
same. 

In the first batch of four in the above table — all of which are 
examples of good loading— it will be seen that the pressures do not 
differ very widely, neither does the time in the barrel, the muzzle 
velocity, or the recoil. 

On looking at Nos. 5 and 6, however, it becomes at once obvious 
that the exceedingly tight hard wads have raised the pressure by more 
than a ton, thereby lessening the time in the barrel, increasing the 
muzzle velocity and also adding to the reooil. The safety of the gun 
is risked by an increase of about 40 per cent, in the stress within the 
barrel, the muzzle velocity is raised about 8 per cent., and the recoil 
increased about 18 per cent. On the other hand, the use of very 
loose wads lessens the pressure considerably, and reduces the velocity 
by at out 300 feet per second ; consequently the recoil (which with the 
well-loaded cartridges was about 25 or 26 ft. lb.) is lowered to about 
20 ; while with the excessively tight wads it rises above 30 ft. lb. 

With the crooked wads (Nos. 7 and 8) the chief effect is to spoil the 
pattern, the velocity and recoil being less interfered with. And much 
the same may be said of the deficient and the excessive amount of 
turnover (Nos. 9 and 10), except that the heavy one causes nearly a 
tongreater pressuse in the barrel than is given by the light turnover. 

When long cases are used in short chambers, the paper overlaps 
the cone and causes greater resistance to the nassage of the shot and 
wads. The pressure then goes up considerably (see Nos. 11 and 12', 
and the time in the barrel is shortened, while muzzle velocity and 
recoil are both increased. And the longer the cartridge case, the 
more marked are these effects. 

The ordinary caps of Eley's make are taken to represent 100 units 
of strength, the medium being equal to 150, and the strong caps to 
180 units. With each increase of strength in the caps there was an 
increase of pressure and a shortening or time in the barrel ; but the 
muzzle velocity and recoil varied very little. 

When, however, increased charges of powder were employed, the 
pressures went up considerably, and so did velocity and recoil ; yet 
the time in the barrel was lengthened with the largest charge 
(No. 16), probably owing to its being requisite to use a 2|-inch case 
with thicker felt wad. 

The specially strong and weak samples of powder (Nos. 17 and 18) 
may naturally be expected to give very different pressures from those 
exhibited by the ordinary powder with a similar kind of loading. The 
strong sample showed exactly the same time in the barrel as the 
excessively tight wads used in experiment No. 5 ; but the pressures, 
muzzle velocity, and recoil were not so high. a And the weakest 
powder recorded the longest time in the barrel in the whole series ; 
but the muzzle velocity and recoil were not nearly so low as with the 
loose wads (No. 6), although the pressure recorded was nearly a ton 
less.— Ed. 



SIZES OF SHOT, AND THEIR VELOCITIES. 

(Field, May 26, 1889; Vol. 73, p. 725.) 

Questions are nob unfrequently asked as to the reasons why guns 
are ordinarily tried with No. 6 shot, rather than with other sizes 
which may be preferred by the respective querists. We can only say 
that the subject was discussed in the early days of Field Gun Trials, 
and the general consensus of opinion appeared to be in favour of No. 6. 
And, a s'andard of comparison having once been established, it is 
undesirable to abandon that standard for another ; although other 
lines of comparison may occasionally be introduced with advantage. 

Few persons have any d'stinct notion of the differences of velocity 
that occur with pellets of different sizes, and we therefore summaiise 
some particulars in the following short table : 

Here the " Mean Velocity " means the average speed (in feet per 



second) for a range of 40 yards ; and the " Striking Velocity'' i 
the velocity remaining in the shot at the end of the 40 yards. It will 
be observed that there are three different charges used, with shot of 
eight sizes ; and the charges may be taken as typical representatives 
of those producing high, medium, and low velocities. 



She 

of 

Shot. 

No.1 
., 2 
„ 3 
„ 4 
.. 5 
.. 6 
.. 7 
.. 8 



3 Das. amd 1 oz, 
Maul* Memo Striking 
Velooity.V«locity. Velocity. 

1220 ...1013 ... 804 
1215 ... 980 ... 758 

946 

918 

892 

872 

845 

815 



1205 . 
1202 . 
1200 . 
1198 . 
1192 . 
1185 . 



. 723 

. 690 
. 649 



557 



3 Due. amd 1 B ok. 
Mnixle Main 8triktnf 
Veloolty. Velocity. Velocity. 



1202 ... 950 . 
1195 ... 920 , 
1189 ... 900 
1171 ... 872 
1167 ... 865 
1160 ... 840 
1135 ... 803 
1126 ... 78$ 



, 760 

.71a 

. 693 
. 653 
. 638 
, 604 
577 
532 



2J DBS. AMD 


loz. 


Muscle 


Mean 


Striklnt 


Velocity. Velocity. Velocity. 


1065 


.. 883 


..718 


1060 


.. 868 


..695 


1046 


.. 848 


.. 662 


1035 


.833 


.. 638 


1025 


.. 80s 


.. 615 


1020 


.. 796 


.. 587 


1006 


.. 770 


.. 545 


996 


.. 740 


.506 



The first-mentioned charge, of 8drs. powder with loz. shot, produce* 
very nearly the same speed as 3£drs. powder and l&oz. shot ; or 4drs. 
powder and l±oz. shot. The latter two have a slightly larger propor- 
tion of powder than the first, but the difference in velocity is net 
very great. The second in the list— 8drs. powder and l|oz. shot— is 
almost identical, as regards velocity, with 3£drs. and l£oz. And the 
third is lower in its proportion of p wder than is ordinarily used, but 
serves to mark the characteristics of low velocities better than inter- 
mediate charges, which run so closely together te to be rather 
confusing. The above charges were all tired from the same gun, a 
chokehore of 12 gauge, with Newcastle chilled shot : and the 
velocities stated are in all cases the averages obtained by firing 
several rounds. 

The chronograph velocities of small shot ordinarily published are 
merely records of the observed or mean velocity for a st ited distince ; 
and in the above table they are printed in italic figores for the sake 
of distinctiveness. Such records afford but a very imperfect idea of 
the speed of the shot on leaving the gun, or that with which it reaches 
the target; for the mean velocity of the whole distance is not 
necessarily midway between the two extremes. With bullets, whether 
spherical or elongated, the muzzle velocity and the striking of 
remaining velocity maybe directly calculated from the mean velocity, 
owing to the regular reduction in speed of a single projectile. Bat 
the shifting character of the charge of small shot does not permit or 
the same process being adopted, and the velocities at the muzzle of 
the gun and the end of the range can only be indirectly estimated. 

The course adopted fox the above table was as follows : — For muzzle 
velocity, the obeerred or mean velocity for the first five yards from 
the muzzle, as taken by chronograph, was made the basis ; and the 
velo ity lost during those five yards was taken as intermediate 
between what the loss would have been *ith a solid bullet of the full 
weight of the shot-charge, and what it would have been with a single 
pellet of the shot used. The charge of shot leaves the gun in the 
form of a flat headed cylinder, and the air-resistance to a flat-headed 
cylinder has been found to be just about double that of a bullet with 
an ogival head : so we first tried the effect of allowing double the 
amount of speed that would be lost by a solid bullet of the full size of 
bore. That allowance seemed to be satisfactory as regards the 
largest size of shot ; but, the allowance being uniform for all sizes, 
what would suit No. 1 was insufficient for No. 6 or No. 8, which 
obviously were more retarded by the spread of pellets that occurs 
even in so short a distance as five yards. We accordingly substituted 
the mean between ballet and pellet, which varies little from the other 
method as regards large shot, but makes for the small pellets an 
allowance that corresponds with the loss which is indicated by the 
chronograph times. 

For the striking or remaining velocity at 40 yards, a less elaborate 
process was necessary ; for, although the speed at that distance could 
not be directly observed, the times for 36 yards and 45 yards having 
been ascertained, the mean velocity for the intervening 10 yards 
(where the pellets are widely scattered, and travelling independently) 
may be taken as representing the actual velocity at the middle point, 
or 40 yards ; and this is what is given in the table. 

The variations with the different sizes of shot, and the different 
charges, will speak for themselves ; and we need only point out how 
inadequately the striking velocity of the shot is represented by the 
mean or observed velocity. VMth some sizes of shot, and some 
charges, the mean velocity is just about the average between the 
muzzle and the striking velocities ; with others there is a wide 
difference — the difference being most shown where the pellets are 
smallest and the proportion of powder used is greatest. The velocities 
given in the above table are derived from the records of Mr. Griffith's 
experiments previously stated in fuller detail. T. 
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THE VABYING VELOCITIES OF PELLETS IN 
SHOT CHASGS8. 

(Field, Sept. 4, 1807; Vol. 90, p. 197.) 

12-Boax Gun. 

Evirt ihooter knows that, if he wishes to kill his game cleanly, his 
aim should be " dead on ;" that is to sav, the game must be struck 
by as nearly as possible the centre of the pattern made by the shot- 
charge ; because, not only are the pellets more numerous near the 
centre, bat the Telocity, and therefore the penetration, is greater. 

Last year, with the object of conveying a better idea of the distri- 
bution of the pellets, we divided our shot target into six rings, the 
diameters being respectively 15in., 21±in., 26in., 30in., 83$in., and 
36$in., the area of all the rings being alike, vis., 225 circular inches. 
After some of the trials carried out by means of this target, a corre- 
spondent wrote us the following letter : 

Si*,— Your recent trials of light-weight guns showed clearly that both 16 
and 20 gauges can be bored so as to give a pattern, penetration, and killing 
circle as good as those of a 12 gauge, when the latter has the same load ox 
shot. But some sportsmen believe that, although the central pellets from a 
small-bore may have the same velocity as those from a large bore, the out- 
aide pellets do not give equal penetration. It seems possible, for mechanical 
reasons, that this idea may be, to some extent, correct ; because the outside 
pelletB of a small gauge must fly at a greater angle than those of a large to 
reach the circumference of the killing circle. Yet the difference between 
the angles of either a 20, 16, or 12 is not much, even when fired at twenty 
yards. I do not see how the difference, if any, in penetration could be 
ascertained, except by selecting guns of all three gauges with similar killing 
circles and firing them at thin sheets of cardboard, fully 90in. in diameter, 
placed a little apart in a rack. I would be glad of your opinion as to whether 
or not there is likely to be an appreciable difference in the effect of the outer 
pellets upon game. I have always had a great liking for the 16 gauge, both 
in muzzle-loading days and afterwards, yet fancy that I have done better 
work with the 12 gauge, even when loading it with only los. of shot. 

J* J. U . 

With the view of ascertaining the difference, if any, of the velocities 
of the pellets striking the various rings, we have constructed an appa- 
ratus, in connection with the chronograph, that could be moved to 
any position on the target. A preliminary trial was made to ascertain 
whether there was anv difference in the velocity of the pellets at top, 
bottom, right, or left hand sides of the centre of the pattern, in any 
particular ring; but so little difference was found that it was not 
worth noticing. In the main trial, twenty records were obtained from 
each of the rings with the cylinder barrel, and a like number from the 
choked barrel. 

It is well known that variations in atmospheric conditions have 
considerable influence on the velocities of shot pellets; and, in 
order to eliminate as far as possible the disturbing effects of 
such atmospheric changes during the trial, only four rounds were at 
first fired from the cylinder and four from the choke at the 
centre circle; and then, as quickly as possible, each of the circles 
was dealt with in the same way. As soon as all the rings had 
been thus fired at, the centre one was attacked with another four 
rounds from each barrel ; and so on until twenty records from each 
barrel at each of the circles were obtained. During the trial the 
height of the barometer averaged 29*70in. ; while the thermometer 
averaged 60° with the dry bulb and 68° with the wet. As the experi- 
ments extended over several days, there were some slight variations, 
but they were not of sufficient importance to record separately. 

Msax Vklocitibb in 40 Yards Bavox. 



First Ring. 
Ctlthdeb. Chokx. 


Second Bing. 
Ctliwdkb. Chokx. 


Third 
Ctlindxb. 


Bing. 
Chokx. 


871 ftJBC. ... 869 ft.sec. 


851 ft.aec ... 877 ft.aec. 


861 ft.seo. . 


.. 853 ft.sec 


868 • ... 887 - 


862 » ... 856 - 


857 > 




.. 864 ■ 




878 • ... 858 » 


871 » ... 878 - 


850 > 




.. 862 - 




862 » ... 872 t> 


856 » ... 863 - 


837 « 




.. 849 - 




871 - ... 864 » 


849 i* ... 858 » 


846 • 




.. 871 - 




870 n ... 875 » 


865 » ... 873 - 


853 > 




.. 865 . 




802 » ... 835 - 


868 » ... 860 n 


862 * 




.. 858 r 




855 » ... 868 » 


889 - ... 871 - 


851 i 




.. 860 . 




877 » ... 876 • 


854 - ... 862 • 


860 ' 




.. 848 . 




867 n ... 880 • 


862 » ... 875 » 


836 > 




.. 862 • 




875 - ... 862 » 


857 » ... 868 » 


844 < 




.. 855 . 




858 • ... 878 - 


851 • ... 851 - 


864 • 




.. 873 « 




868 n ... 885 » 


860 » ... 870 n 


844 . 




..857 . 




871 • ... 888 - 


854 » ... 864 - 


857 « 




.. 870 * 




873 » ... 867 » 


846 - ... 861 - 


863 > 




.. 855 » 




805 » ... 855 » 


866 n ... 855 » 


850 - 




.. 861 . 




870 » ... 874 - 


850 • ... 871 - 


853 > 




.. 852 • 




855 » ... 880 • 


870 • ... 866 » 


856 > 




.. 866 . 




867 • ... 868 n 


848 » ... 850 - 


848 > 




.. 849 i 




860 • ... 884 » 


853 - ... 878 • 


842 • 




.. 851 i 




866 Averages 874 » 


857 Averages 865 - 


858 Av 


eragx 


bs 859 > 


• 



Mxav Yblooxtim or 40 Yards Bavox. 



Fourth Bing. 
Ctlwdeb. Chokx. 


Fifth Bing. 
Ctlixdxb, Chokx. 


Sixth Bing. 
Ctuhdkb. Chokx. 


851ft.seo. . 


. 858ft.aec. 


840 ftsec ... 849 ft.aec. 


825ft.seo. 


.. 834 fksec. 


828 - 


.864 - 


838 ■ 


> ... 850 - 


848 • 




..854 » 


850 • 


. 844 • 


832 « 


> ... 844 - 


840 • 




..840 - 


837 • 


. 851 • 


855 ■ 


> ... 888 - 


836 • 




..826 » 


864 m 


. 856 » 


840 > 


» ... 831 • 


823 i 




..838 » 


851 - 


. 849 • 


833 • 


► ... 853 - 


838 • 




..860 » 


855 - 


. 862 - 


836 ■ 


> ... 846 - 


833 > 




..839 » 


839 - 


. 855 - 


850 . 


. ... 830 - 


843 t 




..840 - 


842 m 


. 850 m 


823 ■ 


> ... 844 m 


834 • 




..859 » 


822 - 


. 864 - 


843 ■ 


> ... 828 - 


826 • 




..826 - 


836 - 


. 861 - 


838 > 


• ... 851 - 


829 • 




..844 - 


856 » 


. 858 » 


834 • 


> ... 846 - 


836 • 




.. 851 - 


860 - 


. 843 - 


840 ' 


> ... 857 - 


845 • 




..828 n 


844 - 


. 860 - 


853 < 


• ... 842 » 


828 > 




..861 - 


835 - 


. 844 » 


848 > 


• ... 836 - 


826 * 




..836 - 


824 » 


. 846 i* 


833 i 


• ... 861 - 


834 • 




..830 *» 


855 » 


. 863 - 


842 . 


• ... 853 » 


824 • 




..844 - 


862 » 


. 856 - 


837 i 


• ... 840 m 


838 • 




..882 - 


857 • 


. 866 - 


829 • 


• ... 862 m 


836 . 




..838 - 


840 - 


. 840 » 


840 > 


• ... 829 - 


825 • 




..842 *• 



845 Averages 850 • 839 Averages 845 



833 Averages 841 



The following illustrations show the appearance of the rings upon 
the target, as well as the relative mean velocities recorded with the 
cylinder and choked barrels. The conical figure is a hypothetical 
representation of the shot-charge as it approaches the target : 




Cylinder 



The gun used in these experiments was a 12-bore of 71b. weight ; 
right barrel, cylinder ; left barrel, choke ; with 8drs. of No. 4 black 
powder and l£os. No. 6 shot ; wadding, thin card over powder, then 
fin. soft felt and grey cloth wad, with thin card over shot ; Eley's 
green oases. Average patterns in 30in. circle, 180 with the right and 
175 with the left. , , 

It will be noticed by referring to the tables that the velocity of the 
pellets gradually fell off as the centre was receded from ; and the 
loss of speed between the respective rings will be shown by the f ol- 
lowing summary : 

Mxak Vxlocitixs FOE 40 Yahds, ih Fxkt pxb Sxcohd. 

1st fed 3rd 4th 5th 6th 

ring. ring. ring. ring. ring. ring. 

Cylinder barrel 866 ... 857 ... 852 ... 845 ... 839 ... 833 

Choked barrel 874 ... 865 ... 859 ... 850 ... 845 ... 841 



* K 
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With both barrels, it will be seen, there was a continuous diminu- 
tion in speed as the pellets spread wider and wider from the centre 
of the target— the difference between the first and the sixth ring 
amounting to 83 ft. sec. in both instances, or a reduction of about 
4 per cent. 

This percentage alone, however, gives a very inadequate idea of the 
loss of force at the outer ring as compared with that portion of the 
charge which is in the centre. The velocities recorded in the respective 
rings represent the mean speed for the entire range (40 yards). But 
it must be remembered that the velocity of the shot, as it leaves the 
muzzle of the gun, would be virtually equal with the entire charge 
(whether fired from cylinder or choked barrel), however much the 
individual pellets may eventually vary when they afterwards strike 
the target; and it may be remarked that a difference in the mean 
velocity for 40 yards would be practically equivalent to about double as 
much difference in the final velocity of the outside pellets, which 
suffer the greatest amount of retardation by the resistance of the 
atmosphere. 

Thus, supposing the muszle velocity of a charge of No. 6 shot to 
be 1200 feet per second, the mean velocity for 40 yards would be about 
860 ft. sec., while the striking velocity, on reaching the target, might 
be about 600 ft.seo. The pellets in the centre, however, having about 




Choke 



30 ft. sec. greater mean speed than those in the outer ring, would 
have about 60 f .s. higher velocity at the finish ; consequently, if the 
final velocity of the central pellets were 600 ft.seo., that of the out- 
side pellets would only be about 640 f.s. And, as the energy or 
striking force of the pellets varies as the square of their velocity, 
there would be a corresponding reduction in the force of those placed 
in the outside ring. 

The average energy per pellet, in the respective rings, with the 
cylinder and choked barrels, is set forth in the next table, together 
with the number of pellets, as ascertained in some previous experi- 
ments with the same gun. And, on multiplying the energy per pellet 
by the number of pellets placed in the rings, the results, with No. 6 
shot, come out as follows : 

Ctlivdcr Babrxl. 

1st 2nd 3rd 

ring. ring. ring. 

Energy in ft.lb 126 ... 1*22 ... 1-17 

Number of pellets ... 30 ... 80 ... 25 



4th 


5th 


6th 


ring. 


ring. 


ring. 


113 . 


. 1-09 . 


. 105 


21 . 


16 . 


16 



Choxxd Babul. 
1st 2nd 3rd 

ring. ring. ring. 

Energy in ft.lb 1*30 ... 1*26 ... 1*22 

Number of pellets... 63 ... 47 ... 33 



4th 


5th 


6th 


ring. 


ring. 


ring. 


117 .. 


. 1*13 . 


. 1-00 


25 . 


21 . 


15 



Total energy 81*9 



59*2 



40*2 



29*2 



23-7 



16*4 



From this it will be seen that, with the cylinder barrel, the chance 
of killing a bird with the centre of the charge, as compared with that 
of the outer ring of the target, is as 49*1 to 16'8, or about 3 to 1, with 
the cylinder barrel. And with the choked barrel it is 81 9 to 16*4, or 
about 6 to 1. 



• • • 
• • • • 

# • • • • 

• •* • • • 

• * • • • 

• . * • t . 



• • 



• t 



• • 









•• 






• • • 



• • • 



• • • 



• • • 



>.' 



PBOBABLB HOLLOW CONICAL FORM Of A CHABGK OF SHOT AT 
40 TABDS. 

These results show how important it is that sportsmen should be 
accurately fitted with their guns, to ensure as far as possible a correct 
and instantaneous alignment, so that the game may be struck by the 
centre of the pattern. 



Total Energy -49*1 



36*6 



29*2 ... 23-7 ... 174 ... 16*8 



(Field, Oct. 16, 1897 ; Vol. 99, p. 606.) 

20-Bobe Gun. 

In our issue of Sept. 4 we published particulars relative to experi- 
ments which we had carried out with a 12-bore gun, for the purpose 
of ascertaining the difference of velocity between the outside pellets 
of the charge, as compared with those in the centre of the pattern. 
We have since tried similar experiments with a gun of 20-bore, using, 
of course, a smaller charge of powder and shot. The particulars 
relative to the gun and loading are as follows : 

20-bore gun, lent by Mr Leeson, gunmaker, of Ashford, Kent ; 
weight 51b. 18os.. length of barrels 29 inches, right cylinder, left 
choke ; 66m. ot No. 4 black powder and |os. of No. 6 shot. 
Wadding : Thin card over powder, fin. felt, thin card, and thin card 
oveT shot. (Barometer, 29*64 ; thermometer—dry 57°, wet 66°). 



DhU vabying velocities op pellets in shot chaeges. 
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Mia* VsLoorrns a 40 Yabbs ILures. 



First Ring . 
Ctusdeb. Choxs. 


Second Ring. 
Ctxjvdkr. Ch 


OKI. 


Third 

CYIXHDm. 


"& 


HEX. 


SWftsec. . 


.. 848 ft.sec. 


868 ft.sec. . 


. 868 ft.sec. 


860 ft.sec. . 


. 857 ftsec 


887 


m 


.. 877 


n 


846 


m 


..855 


ii 


855 


■* 


. 850 


m 


87S 


N 


..877 


■• 


858 


m 


.. 867 


n 


840 


■ 


. 849 


m 


870 


n 


.. 838 


n 


838 


m 


.. 858 


f» 


853 


n 


. 855 


n 


870 


■ 


.. 861 


■• 


857 


m 


.. 849 


f* 


851 


n 


. 839 


M 


846 


■ 


.. 840 


N 


840 


n 


.. 862 


it 


846 


•* 


. 842 


n 


853 


■ 


.. 846 


W 


839 


n 


.. 870 


■• 


850 


H 


. 855 


M 


834 


!» 


.. 855 


il 


861 


M 


.. 853 


n 


842 


m 


. 862 


n 


881 


ft 


.. 868 


n 


850 


if 


.. 867 


n 


836 


» 


. 846 


#» 


867 


n 


.. 857 


m 


848 


if 


.. 855 


n 


843 


w 


. 858 


H 


853 


n 


.. 870 


n 


889 


m 


.. 861 


N 


840 


li 


. 848 


f* 


S48 


» 


.. 865 


n 


865 


M 


.. 865 


n 


848 


" 


. 865 


f* 


867 


** 


.. 878 


it 


840 


n 


.. 858 


n 


837 


•» 


. 840 


li 


855 


» 


.. 858 


n 


857 


n 


.. 872 


n 


853 


i» 


. 848 


n 


843 


■ 


.. 871 


m 


868 


>* 


.. 840 


if 


849 


■* 


. 856 


M 


863 


■ 


.. 864 


m 


854 


*» 


.. 851 


if 


857 


** 


. 851 


■• 


838 


■ 


.. 850 


N 


840 


•* 


.. 842 


■• 


851 


** 


. 856 


I* 


858 


■ 


.. 877 


M 


856 


■• 


.. 854 


m 


849 


»• 


. 844 


■• 


846 


m 


.. 844 


M 


870 


m 


.. 863 


N 


836 


w 


. 854 


» 


868 


n 


.. 860 


n 


837 


n 


.. 844 


m 


840 


- 


. 862 


■ 


855 


averages 861 


it 


850 Avenges 858 


m 


847 Avenges 858 


■• 




Fourth Bins/. 






Fifth 


Ring. 
Ch< 






Sixth Ring. 




Ctlhtdsb. 


Choke. 


Ctlihdkb. 


)KE. 


Ctlimdkb. 


Chokf. 


850 ft.wc. . 


. 848 ft.sec. 


840 ft.sec. . 


.. 842 ft.sec. 


826 ft.*ec. . 


. 839 ft.eec. 


838 




.840 


■t 


844 




.. 839 


M 


832 


*• 


. 821 


M 


848 




. 887 


n 


832 




.. 828 


n 


823 


n 


. 840 


If 


846 




. 851 


m 


829 




.. 836 


n 


821 


»» 


. 824 


■• 


851 




. 843 


n 


842 




.. 846 


it 


819 


M 


. 833 


If 


835 




. 840 


n 


836 




.. 836 


m 


829 


•* 


. 825 


*» 


844 




. 853 


m 


829 




.. 826 


n 


834 


» 


. 839 


■ 


833 




. 850 


M 


831 




.. 840 


n 


822 


N 


. 820 


li 


846 




. 846 


N 


832 




.. 837 


M 


831 


» 


. 826 


n 


843 




.837 


■• 


838 




.. 843 


If 


82S 


ft 


. 832 


m 


833 




.843 


■ 


830 




.. 836 


■ 


824 


m 


. 821 


n 


853 




. 844 


N 


824 




.. 833 


W 


830 


i* 


. 838 


m 


846 




. 838 


f» 


835 




.. 842 


it 


825 


M 


. 829 


m 


837 




. 848 


m 


842 




.. 834 


m 


822 


» 


. 825 


M 


848 




. 840 


n 


836 




.. 838 


n 


833 


•• 


. 833 


n 


836 




. 838 


n 


825 




.. 845 


n 


836 


*• 


. 821 


N 


840 




. 840 


m 


829 




.. 833 


m 


820 


»• 


. 839 


II 


848 




. 845 


n 


831 




.. 840 


m 


817 


» 


. 830 


■ 


832 




. 854 


if 


834 




.. 831 


m 


826 


*• 


. 828 


■ 


851 




.844 


N 


830 




.. 828 


m 


821 


■ 


. 834 


N 


842 Avenges 845 


n 


833 Averages 837 


m 


826 Avenges 830 


■ 



There is not mnoh difference in the amount of reduction of velocity 
with the outside pellets of the 20-bore (using Joz. of shot) as given in 
the above tables, and that shown in our previous article with the 
12- bore gun (using l&oz. of shot). A comparison of results may be 
made in the following summary : 

Miis Velocities ih 40 Yaeds Range. 



1st 


2nd 


3rd 


4th 


5th 


6th 


Greatest 


12-boee. ring. 


ring. 


ring. 


ring. 


ring. 


ring. 


difference. 


Cylinder barrel 866 . 


.. 857 . 


.. 852 . 


.. 845 . 


.. 839 . 


.. 833 


33 


Choke m 874 . 


.. 865 . 


. 859 . 


.. 850 . 


. 845 . 


. 841 


33 


20-BOEE. 














Cylinder barrel 855 . 


.. 850 . 


.. 847 . 


.. 842 .. 


. 833 . 


. 826 


29 


Choke « 861 . 


.. 858 . 


. 853 . 


.. 845 . 


. 837 . 


. 830 


31 



Some persons are of opinion that, with a diminution in the size of 
the bore, there must be a greater amount of " tailing off " or 
" stringing " in the shot-charge. But the above figures go to show 
that, for all practical purposes, the results are the same ; and what 
difference is here reoorded is slightly in favour of the smaller bore. 



{Field, Sept. 18, 1897} Vol. 90, p. 464.) 

Sis,— Your experiments (recorded above, pp. 240—260) with the 
choked barrel give the mean velocity of the shot striking the centre 
of the target as 87* ft.sec., that of the outside pellets at 841 ft.sec. 
Then the time taken by the centre pellets is '1478 see., while the out- 
side pellets only reach the target in '1426 sec, which is '00ob* sec. 
later. They are then travelling at the rate of 540 ft. per second, so 
that they are about 2'9 ft. behind the centre pellets. 

The experiments made by Mr. R. VY. S. Griffith, and recorded by 
you in a previous volume, of which I regret 1 cannot give you the 
date, show that the time the centre pellets would take to go from 
40 yards to 60 yards would be '128 sec. If the outer pellets have at 
40 yards 60 ft.seo. less velocity than the centre, they will lose 128 of 
60 ft. = 7*38 ft., whieh, added to the loss they had already made at 



40 yards, puts them 7'38 + 2*9 = 9*47 ft. behind the oentre pellets. 
Apparently they would take about «\; sec. to get this distanoe. 

Xnow, inj-c sec. a bird crossing at 15 yards per sec. flies half a yard; 
and allowing for the increased spread of the shot at 60 yards, if the 
centre pellets pass just behind his tail, then the outside pellets will do 
so too ; by the time they reach 60 yards the bird will be dear of the 
killing oirole. 

But if. as seems probable, the velocity of the centre pellets should 
exceed that of the outside by more than 60 ft.seo. at 60 yards, or 
if the bird should travel faster than 15 yards per second ; then, the 
point at which you would miss him entirely if you put the oentre 
pellets behind him would be nearer than 60 yards. My figures may 
be wrong, but it looks as if this must occur at some point between 40 
and 60 yards. Of course, if the oentre pellets are just in front of the 
bird, you may hit him with the outside pellets. 

Would the outside pellets drop much more than the oentre ? 

Brashfield, Bicester, Sept. 14, 1897. £. A. Burchabdt. 



\(Fu>ld t Sept. 25, 1897 ; Vol. 90, p. 504.) 

Sir,— In his interesting little letter (printed above), Mr £. A. 
Burohardt asks : " Would the outside pellets drop much more than 
the centre P" 

The data requisite to give a definite answer to this question mav 
be found in the records of an admirable series of experiments carriea 
out by Mr R. W. S. Griffith about ten years ago, and pub Lined in 
an article entitled " The Spread ot Pellets in Shot Charges," inserted 
in the Field of April 9, 1887. In these records, with Mrs. of powder 
and lgos. of No. 6 shot (in thd choked barrel of a 12-bore gun), the 
time taken by the fastest pellets in traversing the distance of 40 yards 
was '1857 second, while the slowest pellets in the tame oharge took 
' 1717 sec. to accomplish the same distanoe. In these times, under the 
action of the force of gravity, the fastest pellets would drop rather 
more than 3iin., and the slowest pellets rather more than 5&in. 
Ordinarily, shot guns are bo sighted as to allow for a drop of about 
four inches in 40 yards. 

Supposing, however, that the gun were fired at an object more than 
40 yards distant, the time of flight of the shot would necessarily be 
lengthened. Indeed, it would tike nearly twice as long for a oharge 
of No. 6 to go 60 yards as it would to traverse only 40yds. ; and as 
the " drop" increases in proportion to the " square " of the time, it 
would thus be about four timed as great in 60yds. as in 4oyds. 

From Mr Griffith's records it appears that ti.e actual time for 
60yds. with the fastest pellets wa* 266b seo, tor whioh tue equivalent 
drop is nearly 17£in. ; whereaa the time with the si iwt?st peaets v*as 
'8208 sec, equivalent to a drop of nearly 20m. 'J hue the latio of 
increase was not uuiform with the two batches of pelleui, as with the 
fastest batch the drop in 60 yards is about five times as great as 
in 40 yards, whereas with the slowest pellets the drop increases in a 
smaller ratio, viz., 8J to 1 instead of 5 to 1. 

This apparent anomaly is to be accounted for by the fact that the 
pellets which move fastest would undergo the greatest amount of 
retardation by atmospherio resistance, as will be seen by the following 
mean velocities of the fastest and slowest pellets in the same charge 
at various distances. 

Fastest 
pellets. 

AtlOyards. 1132 ft.sec. .. 

>. 80 „ 1073 „ 

»t *0 M 884 ,, 

» «) 675 „ 



Slowest 


Differences of 


pellets. 


retardation. 


896 ft.sec. .. 


236ftsec. 


852 „ 


221 „ 




185 „ 


561 „ 


Us „ 



These records of Mr Griffith's (which were made by means of a 
revolving target) are most valuable, and when studied in connection 
with the recent experiments recorded in the Field of the 4th inst., the 
one set of figures assists in the elucidation of the other. Mr Griffith's 
illustrations dearly uhow how greatly a shot-charge "strings" or 
14 tails off" during its flight through the air; but it is njt obvious 
(although it may be inferred) that the slowest pellets are those whioh 
are farthest from the centre of tne oircle. The recent Fit id experi- 
ments (which were carried out by means of a fixed target divided into 
concentric rings) demonbtrate that the slowest pellets are thise 
farthest from the centre of the charge ; but as the Fxeid target was 
only about 8ft. in diameter, whereas Mr Griffith's was 4ft., the larger 
target took a much greater proportion of the shot charge, and conse- 
quently showed that there was more falling off in velocity at the edge 
of the 4ft. target than was observed on that which was a foot less in 
diameter. T. 
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(Field, Oct. 2, 1897 ; Vol. 90, p. 687.) 

Bib,— I am obliged to your correspondent T. for hie reply to my 
question regarding the drop of pellet*. I was ourious to know if any 
large proportion of the pellets forming the centre of a pattern could 
be onteide pelleta which had dropped from the top of the oharge and 
arrived at the plate later than the centre pelleta. It would appear 
from T.'b reply that this is not the case. 

Turning to Mr Griffith's experiments, it appears that at 40 yards 
the fastest pellets had a mean velocity of 884 ft.seo., and the slowest 
of 699, giving times of flight of '1717 and '1367 sec., the difference of 
time being 036 sec. At 60 yards the velocities were 675 and 661 ft.sec. : 
the times '8209 and "2666 see, and the difference '0548 sec.— jnst half 
as mnoh again as at 40 yards. It is difficult to compare these results 
with yours, taken on a different target ; but I think they support the 
point I raised in my previous letter— that the difference in the times 
between the centre and outside pellets may be such that if jou are 
behind a orossing bird with the former you will not catch him with 
the latter, for at 15 yards per second a bird would fly 19 in. in '036 sec. , 
or 29 in. in '054 sec. ; and, if this is so, the pattern of a gun as usually 
obtained on a stationary target cannot give us any accurate idea of its 
effective killing circle. E. A. Bubchabdt. 

Bicester, Sept. 28, 1897. 



Sib,— The perusal of that lucid and instructive letter on this 
subject by your correspondent T. recalled a matter that I have long 
had in my mind. T. speaks of the effect, and, with your permission, 
I will say something as to the cause, of this variation m speed of 
flight of the pellets composing a oharge of small shot. I am strongly 
of the opinion that a very spent percentage of the slowest pellets 
will be found to be disfigured. This may not account for the whole 
of the stringing which takes place, for there must always be some 
tailing off where the pellets vary m weight; but we may . I think, 
assume that a battered, shapeless mass of lead will neither ny so far 
nor preserve so true a course as a more spherical pellet. A few shots 
fired at the card rack used for testing the penetrative force of the 
pellets oonyinces one that the penetration exhibited is proportionate to 
the rotundity of the shot. In the oourse of some experiments with 
wildfowl guns, the results of which were recorded in the Field two 
or three years ago, I found that this was most marked ; for it was at 
once noticeable that some disfigured pellet* did not get through half 
the number of sheets pierced by more perfect missiles. In the Field 
of July 27, 1895, 1 remarked on the tact that now and again one hears 
of a gun possessing the reputation of being a marvellously clean- 
killing and hard-hitting weapon, and I am still of the opinion that a 
s;un of the kind, on being tested against an arm admittedly its inferior 
in the matter of killing properties and length of range, would be 
found not to be so muoh superior in respect of muzzle velocity as in 
non-liability to injure the pellets of the shot charge. It is, of course, 
at the longer ranges that this tailing off is most to be observed. I 
have found, on firing 8- bore duck guns at the card rack at 60 yards 
range, that, whilst perfeotly spherical pellets of No. 1 shot pierced 
up to thirty sheets of strawboard, misshapen pellets frequently 
stopped before they had got through half that number of sheets. I 
have already made some mention in these columns of the causes 
which contribute largely to the crushing of the pellets within a 
gunbarrel. Possibly the folio wisg are some of the most important : 

1. An abnormally violent jamming together of the pellets in the 
cartridge case on the first impact of the powder explosion, and whioh 
may be caused by the rapid combustion of an exceptionally quick 
powder, assisted, perhaps, by an excessive turnover of case, by very 
tight-fitting wads, or by an ill-proportioned load. 

2. An ill-formed and badly-designed or defective shoulder or cone 
at the end of the cartridge chamber. 

8. The enormous pressure brought to bear upon the shot by a 
severe or abrupt method of choking the barrels. 

Of course, the friction to whioh the outside pellets of a charge are 
subjected in passing along a gunbarrel tends to disfigure them, but 
this may be readily estimated by an examination of the facets on these 
pellets. 

It would, 1 think, serve an excellent and most useful purpose if 
further inquiry were to be made into this matter, in order to see which 
of the foregoing causes contributes most to the disfiguration of the 
shot pellets. Some valuable lessons would assuredly be taught by 
experiments having for their object the discovery of a remedy for 
unnecessarily harsh treatment of the shot. Some may argue that 
guns kill quite far enough as it is. Possibly that is so ; still, I think 
that it is possible to make guns kill game with far greater certainty 
at, say, 40 yards, than at present is the case. I should much prefer 
to see game killed cleaner or missed oftener. Henry Sharp. 



TESTING THE PATTERNS OF SHOT GUNS. 

{Field, Not. 14, 1896 ; Vol. 88, p. 773.) 
Sib, — I notice you use rings now when testing the patterns of a 
gun. Do you not think that, if small squares were rolled on the 
paper when it is made, a muoh more reliable test oould be made ? If 
every small square without a pellet were penalised, we would not see 
suoh patchy patterns. At present, so long as a gun puts on the 
number of pellets, they can be in groups of five and six. If the 
above test came in, makers would give more attention to evenness of 
pattern, perhaps, than they do at present. 
Dunedin, New Zealand, Oct. 1, 1896. A. M'Cabthy, Gunsmith. 

Sir, — Like other devotees of the pan, I fully appreciate the great 
improvement in your system of registering patterns of shot puns by 
the introduction of a series of circles within the 30 or 86 inch circle, as 
the case may be. This improvement has, I doubt not, been introduced 
on account of the appreciation of the fact that the great desideratum 
in pattern is an even distribution of the pellets over a given area. 

It has occurred to me that this point might perhaps be more clearly 
brought out and registered by dividing the SOin. circle (or other given 
area) into square inches (or larger or smaller squares as you think 
best), and then counting the squares struok by a pellet or pellets. 
For example, suppose the 80in. circle divided into square inches 
(706 squares), and 120 squares being struck by a given discharge, then 
+ 120 or -586 would be the numerical record of pattern for that 
shot. Or yon oould treat each of your newly-introduced concentric 
areas in this manner. J. Cowpbk. 

[It is curious that two letters, making similar suggestions, should 
reach us in the same week, one from New Zealand and the other 
from the South of England. The idea of dividing the target into 
small squares, however, is no novelty. Mr. Lincoln Jeffries, of 
Birmingham, has for years past sold paper targets with suoh divisions 
printed upon them ; and to the professional gunmaker, desirous of 
carefully comparing the performances of guns that he has made, or a 
sportsman fond of target experiments, and anxious to discover whioh 
powder or what charges would be most suitable to a gun that he has 
purchased, these divided targets may prove very serviceable. For 
purposes of publication in a newspaper, however, we have never been 
able to see how such targets could be turned to practical advantage, 
or we should have used them. The records or the trials of 12, 16, 
and 20-bore guns which we have recently published required large 
masses of figures to set them forth, although there were only six 
divisions in the target ; but what would these be in comparison with 
the 706 divisions proposed by Mr. Cowper ? And unless details were 
published, the mere totals would be incomprehensible, or even mis- 
leading, as two groups of pellets of similar character might be repre- 
sented with very different values in the score, if totals alone were 
printed. In our opinion, the only efficient way of presenting the 
results to the public would be by giving a photographic representation 
of each pattern. But to do this the amount of space required would 
be prohibitory. In our recent trials of 12, 16, and 20-bore guns, if 
the targets were reduced to a hundredth part of their original size, 
ten pages would be filled with copies of the patterns of a single gun— 
and there were nearly thirty guns tested. In case, however, any of 
our readers should wish to try the system for their own guns, we 
would advise them to write to Mr. Lincoln Jeffries. 121, Steelhouse- 
lane, Birmingham, for some of his targets. The width of the squares 
is 1J inches, so that the area of each is 2£ square inches ; and with 
1& ounces of No. 6 shot (304 pellets) there would be one pellet to 
nearly every square if the whole charge happened to be evenly dis- 
tributed— which, we need hardly say, never does happen. — Ed. J 



NARROW ESCAPE FROM A BURST BARREL. 

(Field, Nov. 6, 1897 ; Vol. 90, p. 787.) 

Sib, — I have been rabbit shooting with Kynoch's patent grouse 
ejector brass-bound cartridges, which I find the very best cartridges I 
ever used, loaded with No. 6 shot. 

After firing twenty successive shots out of the tight-hand barrel 
only, I had occasion to take out both cartridges, when 1 found the 
shot wad of the left barrel cartridge bad come out of the case, and had 
slipped down as far as the choke, and the charge of shot was rattling 
loose in the barrel, held up by the wad. 

I shall be glad if you will kindly give me your opinion as to whether 
this was produced by the concussion caused by constant firing of the 
right barrel, and whether, had I been obliged to fire off the left 
barrel, it would have resulted in bursting my gun ? [Yes.— Ed.] 

I can find no other cartridge among those I have) whioh is badly 
turned over, and have never had any mishap or misfire with any 
cartridge of their make before. Sandy. 



A SHOOTER'S READY RECKONER. 
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▲ SHOOTER'S "READY RECKONER." 

(Field, Jan. 18, 1890 ; Vol. 76, p. 101.) 
Sitxeal question! whioh have been addrened to us with respect to 
the difference of spread of shot-charges from ohokebore and cylinder 
barrels at various distances, the numerical changes of pattern with 
small and large pellets, the variations of both spread and pattern with 
guns of different gauge, and so on ; have led us to think that it may be 
i of our readers if we £ 



of service to some of our readers if we frame for their use a sort of 
" Beady Reckoner," which will enable them to determine for them- 
selves some of the questions that may arise in their minds. 

A man may have several guns, and know about what pattern this 
gun or that gun will give in a 80in. circle at 40 yards distanoe with 
one sise of shot ; or how far the pattern of the right barrel differs 
from the left ; but he may not see a way of estimating what the width 
of spread of the charge would be at that or other distances, or what 
would be the proport onate pattern if he ohanjged the sise of his shot. 
Or, supposing that a 12-bore gun gave a oertaan pattern in the 30m. 
circle with lips, of shot, and a 20-bore or 28-bore gave a similar 
pattern with Jos. or fos. of the same shot, he might like to know 
what would be the extent of spread of the respective charges. 

The tables which we are about to lay before our readers will t we 
think, enable them to obtain approximately correct answers to various 
inquiries of this kind. We say " approximately " because, in the 
very nature of things, exactitude is out of the question in suoh 
matters. A gun cannot be expected to perform with the same 
regularity a** a rule-of -three sum ; it will often shoot a little better 
or a little worse with a ohange in the size of the shot or the weight 
of the charge : and for the purpose of these tables it is necessary to 
assu m e that the gun shoots with equal regularity under all circum- 
stances, and that the pellets are evenly distributed over the whole 
are*. The number to the ounce also varies somewhat with different 
makers ; here the numbers given are those of shot used in experi- 
ments whioh have been reported on in the Field. 

The first table shows the extent of spread of a oharge of lftox. 
of No. 6 shot, at different distances, when the pattern in the 30in. 
circle varies from UID pellets up to 300, increasing 10 each time. 
It is not to be supposed! that the extremes are very likely to occur 
with the particular charge here mentioned, but the figures may be 
useful when calculations from other charges have to be made, as will 
be described later on. It may perhaps be as well to mention that 
the line of demarcation between '< oylinders " and " choke-bores " is 
generally taken at about 140 pattern. The real old-fashioned relief- 
bored cylinder, however, seldom went much beyond 120 ; and many 
of the so-called '* cylinders " of the present day have a touoh of tue 
choke in them, although, through being recessed, it is not apparent 
to the'r owners. 

9 In the following table, the diameter of spread of the shot-charge is 
givea in inches to the nearest whole number, the fractions being 
omitted. If the spread at an intermediate distance is required, as 
25 yards, take half that of 60 vards; if 35 yards, add those of 80 and 
40 together and divide by 2. If the pattern is an intermediate 
number between the tens, an allowance may be made if thought 
neoessary ; but, generally speaking, the nearest ten will suffice. 

SPREAD OF SHOT CHARGE (lftoz. No. 8) AT DIFFERENT 

DISTANCES. 

Pattern in SO yards. SO yards. 40 yards). 50 yards). 60 yards. 

30m. circle Diameter Diameter Diameter Diameter Diameter 
at 40 yards, in Inches, in Inches, in Inches, in Inches, in I 



lOO .... 


26 .... 


89 .... 


52 .... 


65 .... 


78 


110 .... 


25 .... 


37 .... 


50 .... 


62 .... 


75 


120 .... 


24 .... 


36 .... 


48 .... 


60 .... 


72 


130 .... 


23 .... 


35 .... 


46 .... 


58 .... 


69 


140 .... 


22 .... 


33 ... 


44 .... 


55 .... 


.. . 66 


150 .... 


21 .... 


32 .... 


43 .... 


53 .... 


64 


ieo .... 


21 .... 


81 .... 


41 .... 


52 


62 


170 .... 


20 .... 


30 ... 


40 .... 


50 


60 


180 ... 


.... 20 ... 

.... 19 
.... 19 .... 
.... 18 .. 
.... 18 .... 


.... 29 .:.. 


39 .... 


49 .... 


50 


190 ... 


.... 29 .... 


88 .... 


.. . 48 ... 
.... 47 .... 


57 


800 


.. . 28 .... 

.. 27 ... 

.... 27 .... 


. .. 37 ... 


.... 56 


210 ... 


.... 36 .... 


.... 46 


54 


220 .... 


. .. 35 .... 


.... 45 


53 


230 ... 


17 . 

.... 17 .... 


. . 26 ... 


.... 35 .... 


.... 43 ... 


. . 52 


240 .... 


. .. 25 .... 


.... 34 .... 


.... 42 .... 


. .. 51 


250 


.... 16 .... 


.... 25 .... 


.... 33 .... 


.... 41 .... 


. .. 50 


860 


.... 16 


.... 24 


.... 32 


.... 40 .... 


.... 49 


270 


.... 16 


.... 24 


.... 82 


.... 40 


.... 48 


280 


.... 16 


.... 23 


.... 81 


.... 89 


.... 47 


880 


.... 16 


.... 28 


.... 81 


.... 88 


.... 46 


800 


.... 15 


.... 23 


." 80 


.... 87 


.... 45 



The foregoing table, applying to a single sise of shot, snd one 
particular charge, may be read off directly without anjr trouble ; and 
so may the next table, if one wishes merely to ascertain what would 
be the numerical proportion of the pattern of one size of shot, as 
compared with another, when the charges are equal in weight. Thus 
it may be seen at a glance that, with a gun that gives a pattern of 
120 with No. 6, the corresponding pattern with No. 5 would be 97, 
whereas with No. 8 it would be 200, supposing the gun shot all three 
sizes equally well. We have put the column representing the No. 6 
patterns in bolder type, in order tbat the figures may be seen more 
readily, when required to be used in connection with the same numbers 
in the first table. The horizontal line in bold figures near the bottom of 
the table gives the number of pellets to the ounce of each size of shot. 
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No. 1. 


2. 


3. 


4. 


6. 


5*. 


6. 


6J. 


7. 


8. 


35 . 


. 43 


.. 52 . 


.. 64 . 


.. 81 . 


.. 89 .. 


100 


... Ill 


. 126 . 


.. 167 


38 . 


.. 47 


.. 57 . 


.. 71 . 


.. 89 . 


.. 98 .. 


. no 


... 122 . 


.. 139 . 


.. 183 


42 . 


. 52 


.. 62 . 


.. 77 . 


.. 97 . 


.. 107 .. 


120 


... 133 . 


.. 151 . 


.. 200 


45 . 


. 56 


.. 67 . 


.. 84 . 


.. 105 . 


.. 116 .. 


130 


... 144 . 


.. 164 . 


.. 217 


49 . 


. 60 


.. 72 . 


.. 90 . 


.. 113 . 


.. 124 .. 


140 


... 156 . 


.. 176 . 


.. 233 


52 . 


. 64 


.. 77 . 


.. 97 . 


.. 121 . 


.. 133 .. 


150 


... 167 . 


.. 189 . 


.. 250 


56 . 


. 69 


.. 82 . 


.. 103 . 


.. 129 . 


.. 142 .. 


160 


... 178 . 


.. 201 . 


.. 267 


59 . 


. 73 . 


.. 88 . 


.. 109 . 


.. 137 . 


.. 151 .. 


170 


.. 189 . 


.. 214 . 


.. 283 


63 . 


. 77 . 


.. 93 . 


. 116 . 


.. 145 . 


.. 160 .. 


180 


.. 200 . 


.. 227 . 


.. 300 


66.. 


. 82 . 


.. 98 . 


. 122 . 


.. 153 . 


.. 169 .. 


190 


.. 211 . 


.. 239 . 


.. 317 


70 .. 


. 86 . 


.. 103 . 


. 129 . 


.. 161 . 


. 178 .. 


200 


.. 222 . 


. 252 . 


. 833 


73 .. 


. 90 . 


.. 108 . 


. 135 . 


. 170 . 


. 187 ... 


210 


.. 233 . 


. 264 . 


. 350 


77 .. 


. 95 . 


.. 113 . 


. 142 . 


. 178 . 


. 196 ... 


220 


.. 244 . 


. 277 . 


. 367 


80 .. 


. 99 . 


.. 118. 


. 148 . 


. 186 . 


. 204 ... 


230 


.. 256 . 


. 290 . 


. 883 


84 .. 


. 103 . 


.. 124 . 


. 155 . 


. 194 . 


. 213 ... 


240 


.. 267 . 


. 8J2 . 


. 400 


87 .. 


. 107 . 


.. 129 .. 


. 161 . 


. 202 .. 


. 222 ... 


250 . 


.. 278 .. 


. 315 . 


. 417 


91 .. 


. 112 . 


.. 134 . 


. 167 . 


. 210 . 


. 231 ... 


260 


.. 289 . 


. 327 . 


. 433 


94.. 


.116. 


..189.. 


.174.. 


.219.. 


240... 


270 . 


..300. 


.340. 


.460 


98 .. 


. 120 . 


.. 144 .. 


. 180 . 


. 226 . 


. 249 ... 


280 . 


..311 . 


. 353 .. 


. 467 


101 .. 


. 125 . 


. 149 .. 


. 187 . 


. 234 .. 


. 258 ... 


290 . 


.. 322 .. 


. 365 .. 


. 483 


104 .. 


. 129 . 


.. 154 . 


. 193 . 


. 242 . 


. 267 ... 


800 . 


.. 833 .. 


. 373 .. 


. 500 



The second table, like its predecessor, fulfils one direot purpose 
which is apparent on the surface ; but a combined use of the two 
tables may render them available for other ends which are not so 
immediately obvious. 

Suppose, for instance, a person says, " I don't want so wide a 
spread as a cylinder of 120 pattern gives with No. 6 shot at 40 yards, 
but I should like one whioh would give a similar pattern at 60 yards, 
with greater striking force ; and I wonder what amount of choke and 
what size of shot would effect this P " Well, by looking at the second 
table, it will be seen that a similar pattern (122) would be got with 
No. 4 shot from a gun whioh would give a pattern of 190 with No. 6 ; 
and on then referring to the first table, it will be seen that a gun 
whioh gives the pattern of 190 with No. 6, has a spread of 48in. at 50 
yards ; whioh is the same as the spread of the oyhnder of 120 pattern 
at 40 yards. So the two branohes of the question are answered 
exactly. The replies will not be so olose in every case, but they may 
be sufficiently near to be of servioe. 

Again, let us suppose a man to possess three guns, of different sise, 



but "each giving about the same pattern on the SOin. 
yards, although loaded with very different charges. Bay, 
stance, that there is a 10-bore ovlinder, which, loaded with ljos. of 



yards, although loaded with 

stance, that there is a 10-bor . 

No. 6, gives a pattern of 160 j also that there is a 12-gauge medium 

choke, giving a pattern of 160 with l&os. of the same shot ; and a full- 

ohoke 28-bore, giving a pattern of 160 with fos. of No. 6. Although 

some persons might oonsider the guns equal, from their giving the 

same numerical pattern, it is obvious that the larger oharge must 

have a greater killing surface ; but what will be the difference ? 

The reply is, that the spread of the oharge from the 28-bore 
would be about 34in. in diameter ; that of the 12-bore would be41in. ; 
and that of the 10-bore 48in. In short, the 12-bore oharge is one-half 
heavier than that of the 28-bore, and a 41in. circle is one-half larger 
than that of 34in. In like manner, the 10-bore oharge is double 
that of the 28-bore, and the 48in. circle has double the area of the 
3Ain. circle. The method of working out the results is as follows : 

As regards the 12-bore, the spread with 160 pattern ia read off at 
once from the first table, which is framed for the ordinary l£oz. 
oharge. 

Now as to charges other than l|os. Whatever these may be, they 
have to be brought into correspondence with that standard oharge ; 
and, as the increase or decrease therefrom is usually made by the 
eighth of an ounoe, it is not difficult to convert from one to the 
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other. Thus, the figure 1 r ep r es e nting the charge of Uoz.. or 9 enoh 
f motions of an ounce ; the others, from joz. to lioz., will be repre- 
sented thus : 



for. 
I 



Joz. 
t 



los. 

I 



lgoz. 
fori 



1*01. 



l|os. 
ft 



l*oz. 
ft 



And as the pattern of the 10-bore is taken to he 180 with l$oz. 
of shot, while that of the 28-bore is 160 with los., the process of 
working is merely to multiply the pattern (160) by the top number 
of the fraction (9), and divide by the lower (whioh would be 6 for 
the los., and 12 for Hoe.}, when the result would be 120 and 240 
respectively. Then, by referring to the first table, it will be seen 
that the 40 yards spread corresponding to 120 pattern is 48in., which 
consequently represents the l&os. spread of the 10-bore ; while that 
of 240 is Win., whioh therefore represents the (oz. spread of the 
28-bore. 

Let us now, in conclusion, see how the process works out in con- 
nection with an actual trial of three guns of different bores and 
charges, which were tested with shot of two sixes. In the Field of 
Nov. 10, 1888, was a report of a trial of a 12-bore, with lfcoz. shot, 
a24-bore with los., and a 28-bore with foz., the two sizes of shot 
used being No. 4 and No. 6 ; all the guns were choke-bores. We 
give the actual patterns of the guns with No. 6 shot; the extent of 
spread, as calculated from the tables; and then the calculated as 
well as the actual patterns with No. 4 : 





No. 6 Pattern. 


Calculated 


No. 4 Pattern. 




Actual. 


Spread. 


Calculated. Actual 


19-bore (lies.) . 


.. .. 216 


86#n. ... 


138 132 


24-bore (los.)... 


185 


Win. 


118 113 


28-bore (|oz.).... 


133 


SSin. 


88 86 



Here it will be seen that, owing to the 12-bore being more choked 
than the other two puns, the spread of the shot was practically the 
same, although the oharge was larger. When No. 4 shot was used, 
two of the guns scattered the charse a trifle more than No. 6, and so 
pat on the target half a dosen pellets less than the calculated pro- 
portion ; while the third gun did the reverse, and so put on half a 
dozen pellets more. But this difference was so trifling that the 
spread with No 4 would be virtually the same as with No. 6 1 for so 
small a number of pellets would only make a difference of a fraction 
of an inch in the widtb of spread. T. 



SOKE NOTES ON NITRO-COMPOITNDS. 

(Field, Not. 13, 1897; Vol. 90, p. 780.) 

At this season of the year questions not unfrequently crop up as 
to whioh is the best powder, which the best size of shot, which the 
best bore or the best length of barrels, and so on. The general 
result of such inquiries is to call forth a large number of conflicting 
opinions, exemplifying the truth of the old saying, " many men, many 
minds." 

The most recent example— arising from the question asked by 
" Inquirer," a few weeks ago— is no exception to the general rule ; 
for nearly all the nitro powders now in the market have been recom- 
mended by one or other of the numerous correspondents who have 
sent answers to the inquiry. Unfortunately, in their endeavours to 
say a good word for a favourite explosive, some writers fall into the 
error of exhibiting trop d* %lle. For instance, it has been asserted 
that this or that powder gives " absolutely no recoil." If one were 
to believe all that nas been written on this point, there are various 
powders whioh possess this inestimable quality ; but, unfortunately, it 
may be said, of such statements, that they are absolutely untrue. 
Differences of recoil there are, beyond question, but a total 
absence of recoil is simply impossible. We do not imagine, how- 
ever, that the writers of such statements intentionally say what 
is untrue ; we conclude that they are merely using an emphatic 
form of expression to indicate that they do not feel the " kick " so 
much with one powder as they do with another, and probably they 
have no idea of what is the real amount of difference between the 
two. Besides which, what one person feels, and what is felt by 
another, depends greatly upon the weight of the gun, the physique 
of the person using it, and the strength of grip with which he presses 
the gun to his shoulder. 

Many people use very light guns, and do not consider the conse- 
ouenoes, in toe way of recoil, that ensue from the difference in weight. 
Last year, in our trial of light 12-bores, with los. of shot, three guns 



(with almost identically the same velocities) showed the following 
amounts of recoil :— The heaviest (weighing half an ounce under 61b.) 
gave 27"3ft.lb. ; one weighing 5$lb. gave 30*5 ft.lb. ; and one weighing 
41b. 14os. gave 327 ft.lb. No wonder the last, with so light a weight, 
was severely felt upon the shoulder. On the other hand, a 71b. gun, 
with the same oharge and slightly higher velocity, gave only 23*6 ft.lb. 
of recoil— which would be scarcely felt upon the shoulder with a fair 
grip, and a gun of 71b. weight. 

If anyone wishes to get a definite idea of what the recoil of his gun 
really amounts to (when uninfluenced by the strength of grip of the 
shooter), he may do so by suspending it, muzsle downwards, alongside 
an upright board marked with feet and inches, and on pulling the 
trigger (of course taking due precautions to prevent accident) he will 
findthe gun lifted bodily to the height of several feet, by the reaction 
of the explosion— the height varying with the weight of the gun, the 
amount ox the oharge, and the nature of the powder. 

Supposing it to be a 71b. gun, loaded with 8drs. of black powder 
and l&oz. of shot, the gun will be raised about 5ft. by a fine-grain 
powder, such as No. 2 ; or rather less with the coarser kinds. (And 
71b. weight, multiplied by 5ft. lift, is equivalent to 85 ft.lb. of recoil.) 
If 42grs. of Schultse, or some other of the older nitros, be substituted 
for buck, the lift will be reduced to near about 4ft. ; and if 25 or 30 
grains of the modern concentrated nitros be used, the lift will be 
several inohes less than with the older nitro-oompounds. We have 
tried experiments of this kind, and have found the records practically 
the same, whether ascertained by the above tedious process of lifting 
the gun rertioally against the force of gravity, or allowing it to move 
back horizontally against the mechanism of our recoil gauge. And if 
a 71b. gun, with the charges above stated, shows about 28 ft.lb. of 
recoil with an old nitro powder, and two or three less with a more 
modern explosive, does that justify the former amount being con- 
sidered " excessively great," and the latter being described as 
" absolutely no recoil ? 

The results of our own experience, however, as evidenced by records 
of trials that we have published, lead to the conclusion that the recoil 
with Schnltse really is greater than it was three or four seasons ago — 
though we cannot say it is any higher now than jfc was last year. But 
this greater recoil we regard as a necessary consequence of the 
increased velocity shown by this powder. And that there has been 
such an inorease is demonstrated by the fact that the standard of 
comparison which we have adopted for trials (viz., 1160 ft.sec. in a 
range of 10 yards, whioh is equivalent to a muzzle velocity of about 
1220 ft.sec.) is produced by a smaller charge than it was several years 
since; so that while some powders have needed rather more than 
their nominal charge to bring them up to our standard, Schnltse has 
required several grains less to bring it down to that leveL The 
increase of velocity will probably account for several correspondents 
saying that this powder has never shot better, if so well as at present ; 
and probably the writers are men who take a firm grip of their guns, 
or who eschew very light weapons. But the effect of an increase or 
decrease of velocity on the recoil of the gun should not be overlooked 
by those who do not adopt this course ; for if, with one powder, the 
shot leaves the barrel with 10 per cent, less velocity, the diminution of 
recoil will be about 20 per cent. Accordingly, when powders have been 
sent to us for trial, ana we have tested them with charges that produced 
our standard velocity, the recoil and the stress in the barrel have 
occasionally been raised beyond what the makers liked, and com- 
plaints have been made that we used more powder than they pre- 
scribed. But if we had not done so, the penetration would not have 
been np to the mark ; though this might not have been apparent to 
readers of the report. We may add, however, that we do not think 
this increase of velocity and recoil is solely due to the makers of the 
powder. It is no doubt quicker in ignition than it was several years 
ago ; but the strength of caps has also increased, and last, not least, 
the stoutness of the paper oases, whioh give greater resistance in the 
turnover, and thus add to the explosive force of the powder, thereby 
increasing both velocity and recoil. 

Another point whioh deserves consideration is the fact that all 
kinds of powder will perform differently when they are loaded in dif- 
ferent cartridge cases, with differences in caps, size of wads, amount 
of turnover, and so on. A marked example of this occurred not long 
ago in our own experience, with one of the concentrated powders 
which has recently been recommended by some correspondents as 
not having defects alleged by others to appertain to Schultse. We 
had tested the powder last year, and found that it gave very good 
and regular results when loaded in the manner described in our report 
of the trial. In the present year some cartridges loaded with the 
same powder, but in different oases and with different wads, were sent 
to us to be tried, and we tested them under very similar conditions to 
those of last year— except as regards the cases, caps, and wads, and 
that the 1896 cartridges were loaded by ourselves, while those of 
1897 were sent to us already loaded. The two lots were fired out at 
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the same barrel of the same gun, and the diiferenoe of results will be 
seen by the following comparative table : 

Vxlocitxbs (mean of 10 yards range). 
Highest Bound. Lowest Bound. 

1896 cartridges 1181 ftseo. 1123 fUee. .. 

1887 » 1124 - 935 ■ 



Variation. 
53ft.sec 
180 » 



The average velocity of ten rounds with the first lot was 1166 f.s., 
bat the average of six rounds of the second lot was only 1019 f.s. ; 
yet the variation with the latter was nearly four times as great as 
with the former. 

Bxooil Bbooeds. 
Highest Bound. Lowest Bound. Variation. 

1806 cartridges 26-9fMb 25*0ft.lb 7 per cent- 

1807 - 23-7 n 17-8 * 25 » 

The pattern, too, with the 1897 cartridges varied nearly twice as 
much as with those of the previous year. So that if the records of 
the recent trial had been published without any explanation of the 
causes of difference, it might not unnaturally have been supposed that 
there was a great deterioration in the quality of the powder ; whereas, 
in fact, we have no doubt that the powder was equally good in the two 
lots of cartridges, and that the differences of result were solely due to 
the change of cartridge cases, wads, and method of loading. 

With black powders similar changes would be of comparatively 
small importance; but all the nitre-compounds are more or less 
influenced by such alterations of drcumstanoes 2 and some condensed 
powders rather more than less. Hence the caution one so frequently 
sees with recommendations of these new powders, that cartridges 
should be obtained direct from the makers of the powder, or from 
certain specified loaders. This may be a very good arrangement where 
the business is small, but where it is so immense as with some powders, 
it is by no means an easy task to initiate ; vet, if it could be carried into 
effect, it would doubtless save a great deal of heartburning on the part 
of the manufacturers as well as on that of the users of the explosives : 
for nobody can have so great an interest in perfecting every point of 
detail— whether relative to the quantity and quality of the detonating 
composition in the cap, the form of the cartridge case, the size ana 
material of the wads, the amount of pressure in loading, and the 
extent of the turn-over — as the makers of the powder, who naturally 
desire that their product should give the best possible results. 

AH these apparently small matters of detail have an important 
bearing upon the effects produced by the combustion of the powder ; 
and they are, for the most part, carefully considered by the manu- 
facturers of explosives, although it by no means follows that they 
receive equal consideration from the loaders of them. Where gun- 
makers have a number of small orders for cartridges loaded with many 
different powders, it is hardly to be expected that all will follow out 
the various points of detail likely to produce the best effect with 
each : some are more likely to adopt a general system which they 
think may produce a tolerably satisfactory result without giving 
themselves an excessive amount of trouble ; and then, if that result 
is not equally satisfactory to the user of the cartridges, it is by no 
means improbable that the blame will be thrown upon the powder, 
instead of on the manner of loading. 

That this is no imaginary supposition is evident from the number- 
less experiments which have been carried out by ourselves and others, 
and the frequency with which what might be supposed to be well- 
known cardinal principles are departed from by loaders of cartridges. 
The makers of the powders may know what will best suit their pro- 
duct, and issue instructions accordingly; but it by no means follows 
that those instructions are carried out. We have seen instances where 
powder has been so tightly rammed as to compact the grains into an 
almost solid block, despite instructions that the pressure should be 
only sufficient to fairly seat the wad ; and then a complaint has been 
made that the powder was too weak to kill anything. Tet, on the 
powder being taken out of the cartridge, crumbled up into grains 
again, and then reloaded in proper fashion, it has shot admirably well. 

We have given above a brief comparative table of results obtained 
from two sets of cartridges, loaded with the same condensed powder, 
but in different cases. Now we will rive a somewhat similar com- 
parison of results that were obtained with another powder; and 
these details were furnished, not by anyone adverse to that explosive, 
but by its maker, Mr B. W. 8. Griffith, the superintendent of the 
Schultse Company's works, who delivered a lecture on the patterns 
of guns before the Gnnmakers' Association. [A full report of this 
lecture is reprinted at pp. 288 to 248.] In the course of that lecture 
Mr. Griffith described, not only how to load the powder, but " how 
not to do it; " and we select a few instances to show what wide 
differences of effect were produced by alterations in the wads, the 



amount of turnover, and so on. The charges of powder and shot 
are the same throughout, and so are the oases and caps, the only 
difference being in the nature of the loading, as stated beneath the 
following table : 





Pressure 


Time 


Muz lie 




Loading. 


in chamber. 


in barrel. 


velocity. 


Beooil 




Tons. 


Sec 


Ft.sec. 




A 


271 


•0056 


1280 


26*0 


B 


3-77 


-0018 


120i 


30-6 


C 


2-18 


-0080 


926 


20-1 


D ... 


2-13 

3*03 


-0087 

-0054 


1198 


25*0 


E 


1206 


26'6 



Natuu or Loading. 
A.— lans. Schultse, with lgoz. No. 6 shot; wads on powder, "Field" 

llf card, then gin. felt, and thin card, with a thick card over the shot. 
B.— Same charge as before, but (instead of llf ** Field " card, felt, and thin 

card) four tight-fitting hard black-edged wads were substituted. 
C— Same charge as before, bnt loose wads throughout. 
D.— Same as A., except that the turnover was very light. 
B.— Same as A., except that the turnover was very heavy. 



The differences of pressure, velocity, and recoil produced Dy tne 
change in the wads and the amount of turnover are very noticeable ; 
and we may add that the patterns were often as irregular as the 
other results. For example, we give illustrations of two patterns 
made by exactly the same charge of powder and shot, but differing in 
the wads. The patterns were both made by the choked barrel of the 
same gun ; but in the first the cartridge was loaded with tight wads, 
as described above by the letter A : and in the second the wads were 
loose, as stated in the line marked C. Similar differences, more or 
less, will be found with every nitro explosive. 

In pattern A, where the wads were moderately tight, there were 
216 pellets in the inner circle of 80in. diameter, ana 86 within the 
outer ring of 6ft. diameter; while the remaining four pellets of the 
charge were outside the 6ft. circle. 




Loaded bt System A. 

In the other example (G), where wads were very loose, the pattern 
was as shown in the illustration overleaf— there being only 108 pellets 
in the 80in. circle, with 142 in the outer.ring, and 64 outside the 
6ft. circle. 

The lecturer said, of this method of loose wadding : " It is entirely 
fatal to good shooting ; the powder oases get past the wads into the 
shot, and the pattern is not onljr spoiled, but the penetration injured 
very considerably. It is a fruitful source of balling " Instances c f 
partial balling of the shot may be seen in the illustration. 
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SPOBTING GUNS AND GUNPOWDERS. 



Several weeks ago we requested some of our correspondent*, who 
were oomplaining of defects in the Schultse powder, to send us a few 
of their cartridges. It was carious that the complaints were of a 
very opposite character, some saying that the powder was so strong 
that it kicked violently, and others that it was miserably weak. Such 
conflicting results seemed to us much more likely to proceed from the 
loading or the cartridge cases than from irregularity in the powder 




Loaded by System C. 

itself. Only one of those whom we requested to send us cartridges 
complied with our wishes ; bat several other gentlemen have kindly 
sent samples unasked for, and we will now proceed to state the results 
of our experience in testing them. One wrote as follows : 

Dear Sir,— Referring to your invitation to send you Schultze cartridges, 
I enclose four out of a hatch of 800, recently purchased, which have bean 
most unsatisfactory. Although I have used less than 100 of them, at least 
three have gone off with a " flzz," and dropped the shot a few yards from 
the muzzle of the gun— of course causing no recoil of any kind. I shall be 
very glad if you can tell me whether were is anything amiss with the 
powder. In the case of one which I opened it appeared to be caked. 

W. A. Duaxroan. 

We opened one of the four cartridges, and observed nothing wrong 
in the loading. The other three cartridges we tested by crusher- 
gauge, and there was not the slightest probability that these would 
have dropped the shot within a few yards of the gun, as the pressures 
were unusually high, two being 8*80 tons each, and the other 4*00 tons. 
Whether these pressures were due to strong caps we are unable to 
say j but if some other of the caps were very weak, or if the powder 
were so much compressed as to be caked, that may perhaps have 
accounted for cartridges going off with a " fizz," which these certainly 
did not do. 

Another gentleman, who had not taken any part in the previous 
correspondence (Sir William G. Pearce. Bart.), sent us a few of his 
12-bore cartridges for trial. They performed somewhat erratically, 
and we were inclined to think there was something wrong either in 
the caps or the loading. We accordingly requested the sender to 
oblige us with a larger supply, and he forwarded thirty, whioh 
enabled us to carry out much more exhaustive experiments. In order 
to ascertain whether the caps—which were of medium size— vari* d 
materially, we opened twenty of the cartridges, took out the charges 
(they were very regular in weight), and then tested the strength of 
the caps in the cases that had been emptied. The method adopted 
for this purpose was the same as was described at length, with an 
illustration of the apparatus, in the Field of Sept. 12, 1896, in an 
article entitled " The Ignition of Gunpowders. ,r [Here reprinted 
at pp. 211 to 215.] 'I he results of this test went to show that there 
was considerable variation in the strength of the respective cape, as 
the energy of the highest was equivalent to 20*97 foot-pounds, whereas 



that of the lowest of the same batch amounted only to 8*68 ft.lb., as 
will be seen by the following records of the twenty caps. We put the 
highest and lowest in italic figures for facility of reference : 



Velocity. 
438 ft.s 
896 
966 
820 
320 
886 
887 
859 
869 
855 



Trial or Twbvtt Caps (Mbdium Sin). 



Energy. 
10-96 ft.lb. 


Velocity. 
401 &« 


15-50 - 


344 - 


13-93 » 


203 *> 


10-65 n 


367 » 


10-65 n 


347 » 


15-50 » 


886 n 


1401 - 


988 m 


1841 » 


360 * 


1416 » 


449 » 


13-11 ■ 


344 » 



16*73 
12-31 

8-93 
14-01 
12-52 
15-50 

8*63 
13-53 

M 



Average Energy, 13'81 ft.lb. ; Highest round, 20-97 ; Lowest, 8*63. 

Five of the same batch of cartridges, whioh had not been opened, 
were then tried for velocity and recoil, and five others were tested for 
pressure in the chamber or the gun. Of course, we do not know what 
was the strength of the caps in these unopened cartridges, but the 
results oame out as follows : 

Cabteidgkb cohtaihino Mbditjm Caps. 

Average. Highest. Lowest. 

Velocity 1152ft.sec 1210 ft .sec 1099ft*sec 

Becoil 29-0ft.lb 31-9 ft.lb. 25-0ft.Ib. 

Pressure 2"20 tons 2*40 tons 1*96 tons. 

We also tested, in a similar manner, the charges which had been 
taken out of the oases above mentioned, and transferred into other 
cases by the same maker, but of a different oolour, and containing 
caps of a smaller sise. We likewise tested separately the strength or 
the caps in twenty new unloaded cases of the same brand. These 
small caps exhibited considerably less propulsive energy than the 
larger ones previously alluded to, as will be seen by reference to the 
next table : 

Trial or Twavrr Caps (Small 8m). 



Telocity. Energy. 
267 ft.s«e 7-41 ffcJb. 


Velocity. 
288 fLsec 

104 m 


8-63ft 


254 1 


6-71 » 


3'Of m 


232 • 


1 5-60 ■• 


293 - 
248 » 
296 » 
254 . 
200 » 


:::::::: SU . 

6-40 - 

9*11 - 

6-71 - 

4-16 m 


236 * 


5*79 m 


251 • 


• 6-55 • 


297 ' 


1 9-17 » 


245 • 


1 6-24 n 


318 . 


■ lO'S* m 


256 » 




235 . 
24S « 


5-74 » 

» 6-40 • 


281 » 

271 » 


8-21 - 

7*64 - 



Average Energy, 7'08 ft.lb. • Highest round, 10*52; Lowest, 3*91. 

But, notwithstanding the apparently smaller amount of force in the 
lesser caps when used without anv powder, the velocity, recoil, and 
pressures were higher when loaded cartridges were used, as will 
be seen by a comparison of the following figures with the correspond- 
ing ones that have been previously given : 

Cabtbidgks coHTAiwn-G Small Caps. 

Average. Highest. Lowest. 

Velocity 1214ft.sec 1277ft.sec 1167ft.sec 

Becoil 29-9ft.lb 31-9 ftJb 27*5 fUb. 

Pressure 3'06tons 4*34tons 2-34tons. 

These apparently confliotinfl- results may doubtless be explained by 
the composition m the medium caps being somewhat different in 
chemical constituents from that contained in the small primers; and 
that the small quantity of one composition produced on the powder a 
greater exciting effect than resulted from the use of a larger quantity 
of the other composition. 

Among the gentlemen whom we requested, a few weeks ago, to 
send us samples of the cartridges of which they complained was Mr 
Faunce de Laune. Those which he forwarded we tested by crusher- 



powder with loz. of No. 6 shot ; the wads over the powder were a 
thick card, |inch felt, and thin card t with a thick card over the shot. 
We tried six for velocity and recoil, and seven for pressure in the 
chamber of the gun. The results were as follows : 

Average. Highest Bound. Lowest Bound. 

Velocity 1222ft.sec 1277ft.sec 1176ft.sec 

Becoil 24-Oft.lb 25-0 ft.lb 23-5fUb. 

Pressure 3*66 tons 448 tons 3*26 tons 
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Here the velocities are exceedingly higb^-the average being folly 
60 f .e. above onr usual standard, so that the average muzzle Telocity 
probably reached 1800 f .»., while some of the rounds were consider- 
ably higher. The pressures, too, were very high as a rule, and one 
round reached 4*48 tons. We think it probable, from the variations in 
velocity and pressure, that the strength of the caps must have varied 
considerably ; but we were unable to test this, as our apparatus for 
thepurpose is only fitted for 12-bore oases. 

The reooil, as recorded above, is very low ; but that is due to the 
fact that (not knowing the weight of Mr Faunce de Laune's 16-bore) 
we did not alter our reooil apparatus, which ordinarily is arranged for 
a 71b. gun. But with a lighter gun the recoil would of course be 
hi«her--say about 28 ft.lb. with one of 01b., and more for those of 
lighter weight. With Schultse powder, as made for the last year or 
two, 88grs. is rather a full charge for 16-bores. In experiments that 
we earned out about eighteen months ago, six 10-bores reached 
our standard of velocity with an average of 86grs., and the reooil 
with that charge was rather over 26 ft.lb. with a 61b. gun, and 
nearly 28 ft.lb. with one of 5$lb. [see Summary, o. 168 ante] ; 
but then the powder charge was 2grs. less than m Mr Faunce 
de Laune's cartridges, so velocities were lower, and pressures 
less. 

As regards the amount of smoke, respecting which a good deal has 
been said, we did not notice any marked difference from what there 
has been seen in the same powder hitherto. We should not be sur- 
prised, however, if more smoke were noticeable in instanoes where 
caps were weak, and so failed to cause a perfect combustion of the 
powder, especially on davs when the atmosphere is very humid and 
without wind. There is another matter, too, that has to be taken 
into consideration, and that is the fact that formerly the comparison 
lay between 82grs. of black powder and about half that weight of the 
older nitros ; and now the comparison is made between 42grs. of the 
older nitros and about two-thirds that weight of oondensed powders. 
The black powders contain about 60 per oent. of solid residue, the older 
nitros about 18 to 20 per cent., ana the concentrated powders about 
half the percentage of the bulky ones ; and so low a percentage is 
much less perceptible in the small quantities which are employed in 
a charge. 

Some correspondents seem to think that powder manufacturers 
should inform their customers when they are issuing a baton of 
powder of unusual strength. The writers evidently know very little 
of the amount of pains which the manufacturers take for the express 
purpose of eliminating (as far as it is possible to do so by human 
agency) all risk of the powders being issued of strength different from 
the prescribed standard. We were very much impressed with this 
during a visit which we made to the Sohultse Company's works 
a year or two ago, when all the various processes were explained 
to us, and the precautions taken were fully described. It may 
perhaps surprise many of our readers to learn that a " batch 
of their powder represents a quantity sufficient to load five millions 
" " "" ind it 



or more of ordinary cartridges ; and it may also interest them if 
we give a few details received from the superintendent of the works. 
We were informed how, at every stage of the various processes, the 
products were examined and tested by chemists and other officials, 
and the various lots carefully mixed, so as to produce uniformity oi 
blend and equality of strength, until it reached the stage when it 
could really be called a gunpowder ; and thenceforward we may 
repeat some recent words of the manager :—" We are making about 
a ton a day. Every day's work is mixed perfectly as one ; tested as to 
its strength ; given a distinct mark, and stored in the magazine tQl the 
end of the week. The six groups which have been made during the six 
days are then mixed together to form one weekly batch ; it receives 
a distinct letter, and is tested in all particulars. Our rule is that 
these batches remain in the magazines for three months before being 
sent out for sale. At the end of three months these batches are tested 
again, and the results are compared with those obtained when the 
batch was first mixed and put aside. If the results confirm the 
former ones, and are perfectly satisfactory, this batch is then mixed 
with other batches that are also of sufficient age, and have 
passed the tests to form a mixture— which mixture receives a 
distinct number. These mixtures are never less than 80,0001b. in 
weight, and this would load five million cartridges ; and many are 
larger. When the mixtures are complete, the powder is tested 
every known method (and this means a great deal) ; and if 



it then exactly conforms to our standard it Is passed for 

At three distinct stages it has a complete testing, before being 

passed on." 

We think we have said sufficient to show that batches of gunpowder 
are not thrown into the market haphazard. And although all works 
cannot be on the same scale of magnitude, we have no doubt that 
other manufacturers likewise do their utmost, in a similar way, to 
produce reliable explosives for the use of the public 



EFFECT OF CHANGE OF POWDEES. 

(Field, Sept. 1, 1894 ; Vol. 84, p. 640.) 

Sib,— I should be very much obliged if you or some of your 
readers, would kindly inform me what is the difference of velocity for 
40 yards at which 42grs. of Schultse powder, ai oompared with 8dra. 
of the best black powder, would propel l|os. of No. 6 shot out of a 
12-bore oyclinder gun. I take it that the difference in the velocity is 
so slight that for all practical purposes of aiming it is hardly appre- 
ciable. R. G.W. 

[We quite agree with B. G. W. that the difference would be 
inappreciable. The time for 40 yards is very short, and a change in 
the variety of powder would not produce so muoh effect as a change in 
the size of shot. In some experiments we recently carried out 
the mean velocities recorded, in the 40 yards range, with one black 

erarder and three nitro-oompounds, were as follows: Curtis and 
arvey's No. 4 treble strong (8drs.), 821 feet per second, which, for a 
distmoe of 40 yards, is equivalent to a time of °1462seo. ; with B.C. 
(42grs.), the velooity was 825 f.s., or time '1464seo. ; with Schultse 
(42grs.), 882 f.s. velooity, or time 1442ses. ; and with Amberite 
(42grs.), 848 f.s. velocity, or time *1426sec. Consequently, between 
the two extremes there was a difference of 21 f.s. in velocity, or 
'0086seo. in time— that is to say, less than 4-thousandths of a 
second. With respect to variations in sise of shot there are muoh 
greater differences of time, as will be seen by reference to the 
following extract, which we quote from " An Illustrated Treatise on 
the Art of Shooting, by Charles Lancaster, 161, New Bond-street, 
W." After giving some particulars relative to the velocities recorded 
by two kinds of black powder and one nitro-oompound, the chapter 
on " Times and Velocities " goes on to say : 

" These ohronograph records represent, not the velocity of the shot 
at its exit from the muzzle, nor that with which the pellets strike the 
target, but the mean velocity, or average speed for the entire distance 
of 40 yards ; and, consequently, the velocities can be easily reconverted 
into times by the simple process of dividing the length of range 
(120ft.) by the velocity in feet per second. . . . The times here 
given are results obtained by Mr. Griffith, in experiments with 
Schultse powder, the charge being 42grs. (equivalent to Sdrs. of black 
powder), with lfcoz. of shot. Four sizes of shot are here given, at 
ranges extending from 20 yards to 60 yards, and the variations of tune 
were as follows : 



Bangs. 
20 varus .... 
90 , 


No. 2 shot. 
Sec. 
•0560 .... 


No. 4 shot. 

Sec. 

.... *0584 


No. 6 shot. 

Sec 

.... H606 


No. 8 shot. 
Sec. 
... '0624 


HJOIB .... 


.... -0949 

.... '1877 

.... -1882 

.... -2548 


.... -0075 

... -1420 

... '1972 


... '1028 


40 „ .... 


-1304 


'1588 


50 „ .... 


-1755 .... 


... '2179 


60 


-2300 


... •2772 


... -8220 



It will be observed that (the oharge of powder being the same 
throughout) the time increases as the shot lessens in sise j and that 
the differences are muoh more marked in long ranges than in short 

ones Up to 80 yards there is practically little difference 

between the various sizes of shot; for a few inches more or less 
are not of much importance with a oharge of shot that has a 
spread of several feet. When, however, distances beyond 80 yards 
are traversed, the falling off in speed of the smaller pellets becomes 
considerable ; and the farther they go the more they suffer." 

The time given above, as relating to No. 6 shot and Schultse, in a 
40 yards range, is '1429*ec, which corresponds with 889 ft.sec. mean 
velooity ; whereas the velocity guoted in the Field of Aug. 18, 1894, 
relating to a trial which we carried out with the same kind of powder, 
same quantity of shot, and same length of range, but with a different 
gun, gave a mean velooity of 882 f.s. ; so that here the difference of 
velocity is 7 f.s.. equivalent in time to little more than one-thousandth 
of a second in the two sets of experiments, taken about seven years 
apart, by different persons, with different guns. In a previous page, 
Mr. Lancaster quotes the velooity of C. & H. No. 4, 8drs. and l|ox. 
shot, with same distance, as 827 f.s. ; or only 6 f.s. difference from 
our trial mentioned above. The ae velocities, we may add, were all 
taken with choked barrels ; but in the Field of April 9, 1887, Mr. 
Griffith gave the results of an elaborate series of experiments, carried 
out with cylinder barrel as well as chokebore. both loaded with 42grs. 
of Schultse and l£oz. of No. 6 shot. The average pattern made in 
the 80in. circle at 40 yards by the ohoke barrel was 288 s with the 
cylinder barrel of the same gun the pattern was 180. The mean 
velooity for 40 yards with the ohoked barrel was 889 f.s., as above 
stated ; with the cylinder, tried under exactly the same conditions, 



the mean velocity for the 40 vardi was 818 f.s., or 26 f.s. less than 
that of the ohokebore.— Ed. I 



& L 



258 



SPOBTINGr GUNS AND GUNPOWDERS. 



A TABGET TRIAL OF WILDFOWL GUNS. 

{Field, Nov. 27, 1897 ; Vol. 90, p. 836.) 

Sir, — As bo little is known of the performances of pant gans and of 
heavy shoulder-guns at a really large target, I send you a re'sumi 
of some experiments therewith whioh I have lately carried oat. 

My object in firing the guns at so large a target as one of 12ft. 
square was to enable me to note thereon the entire spread of each 
oharge in the case of the shoulder-guns, and to ascertain — and thus 
create a standard for— the shooting of punt guns at a target large 
enough to do full justice to their capabilities. 

The patterns of the shoulder-guns are interesting, as they show 
what happens to their shot-pellets in that terra incognita outside the 
orthodox (and, in my opinion, much too small for a proper test) gun- 
maker's 30in. circle. 

GUN No. I. (Bentley and Playfaie, Birmingham, 1880). 

Breechloading single-barrel punt gun, Sin. bore. Cylinder. Con- 
verted in 1897 from a l£in. muzsle-loader to a 2in. breechloader by 
Messrs Holland, 98, New Bond-street, London. 

Present weight, 1751b. ; original weight, 1801b. Length of barrel, 9ft. 



••>■•■■.>• v-.-v * . • ••■.; • 









Ta*gbt-Plak A. (1502 pellets.) Scale, *in.= lft. 

Charge of powder, 6Joz. Colonel Hawker's grain for the first three 
■hots of the series, and 7oz. for the last three shots. 
Charge of shot, 21b., B. ; 80 pellets = loz. 
Pellets of shot in eaoh cartridge case, 2560. 
Target, |in sheet iron, 12ft. by 12ft. 

Six shots— at 70 yards from gun-muzzle to centre of target. Pellets 
on the target in the six shots, 1580, 1708, 1592, 1747, 1654, 1715. 

Penetration —In the six shots 84 pellets struck the Pettitt's 
paper pad which was suspended lin. in front of the centre of the 
target ; 28 pellets passed through, or broke, all 44 sheets of the pad ; 
and 18 pellets, 41-43 sheets 

Remarks —Weather (three days)— dry and calm. Aim was taken 
at a mark placed lft. above the centre of the target. The pellet 
marks very evenly distributed, but a trifle high in two of the shots, 
including the one reproduced above. The penetration, as always 
occurs with punt guns, much superior to that of the shoulder guns, 
though the latter were used with the same size of shot, and at con- 
siderably shorter distances. I have fired many hundred shots from 
this gun at wildfowl when it was a muzzle-loader, and I then considered 
it the cleanest and longest killer I ever saw. 

The third of this series of shots (1592 pellets) is shown above, in 
target-plan A. 



GUN No. I. (Bentley and Playfaie, Birmingham, 1880). 

Breechloading single-barrel punt gun, 2in. bore. Cylinder. Con- 
verted in 1897 from a lgin. muzzle-loader to a 2in. breechloader by 
Messrs Holland, 98, New Bond-street, London. 

Present weight 1751b. ; original weight, 1801b. Length of barrel 
9ft. 

Charge of powder, 6£oz. Col. Hawker's grain for the first two shots 
of the series, and 63oz. for the last shot. 

Charge of shot, 21b., SSSG. ; 18 pellets =±oz. 

Pellets of shot counted into each cartridge case, 576. 

Target, ftin. sheet iron, 12ft. by 12ft. 

Three shots— at 90 yards from gun-muzzle to centre of target. 

Pellets on the target in the three shots, 448, 471, 490. 

Penetration.- Eight Pettitt's pads placed in four detached couples 
(one pad behind the other, thus giving a thickness of 88 sheets) 
were suspended against four parts of the target near its centre. In 
the three shots 82 pellets struck the four sets of doubled pads ; 
7 pellets passed through, or broke, 62 sheets of the pads ; and 18 
pellets, 55-61 sheets. 

Remarks.— Weather (two days)— dry, with fresh wind from the left 




Tabost-Plah B. (471 pellets.) Scale, Jin.=lft. 

across the range. Aim was taken at a mark placed 14in. above and 
6in. to the left of the centre of the target. 

Considering the small number of shot pellets in the oharge and the 
distance the gun was fired at, this is a very fine performance in every 
respect. These large shot pellets made dents in the iron target to a 
depth of half their circumference, and in some instances cracked the 
material. 

The second of this series of shots (471 pellets) is shown above, in 
target-plan B. 

GUN No. II. (Messrs Holland, 98, New Bond-street, London). 

Breechloading single-barrel punt gun, ljin. bore. Medium choke. 
Weight, 1001b. ; length of barrel, 8ft. 6m. 

Charge of powder, 8oz. Colonel Hawker's large grain for the 
first three shots of the series, and 3$oz. for the last three shots. 
Charge of shot, lib. B., 80 pellets = loz. 
Pellets of shot in eaoh cartridge case, 1280. 
Target, £in. sheet iron, 12ft. by 12ft. 

Six shots— at 70 yards from gun-muzzle to centre of target. 
Pellets on the target in the err shots, 851, 869, 807, 878, 920, 887. 

Penetration.— In the six shots 58 pellets struck the Pettitt's 
paper pad that was suspended lin. in front of centre of target ; 12 
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L through, or broke, all 44 sheets of the pad; and 9 pellet*, 
41-43 sfieete. 

Remakes. — Weather (two days) — dry, with strong wind from the left 
across the range. Aim was taken at a mark placed 8in. to the left, 



.*..•.. 
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TABerr-PLAH C. (869 pellets.) Scale, iim-lffe. 

and lft. above the centre of the target. The pellet marks very 
evenly distributed over the target in all six shots. The penetration, 
as in the Sin. gun, much above that of the shoulder guns. 

The second ef this series of shots (869 pellets) is shown above, in 
target-plan 0. 






Tamst-Flav D. (260 pellets.) Scale, $n.alft* 



GUN No. III. (Bland and Sons, 480, Strand, London). 

Breechloading single-barrel 4-bore. Medium choke. 

Weight, 14*lb. 

Charge of powder, lOdrs. Curtis and Harvey's diamond grain No. 6. 

Charge of shot, 8goz. B., 80 pellets=loz. 

Pellets of shot counted into each cartridge case, 270. 

Target, ftin. sheet iron, 12ft. by 12ft. 

Six shots— at 60 yards from gun-muzsle to centre of target. 

Pellet* on 12ft. by 12ft. target in the six shots, 266, 264, 269, 268, 
260,268. 

Pellets inside a circle of 4ft. diameter, in the six shots, 187, 141, 
148, 182, 129, 126. 

Penetration.— In the six shots, 68 pellets struck the Pettitt's 
paper pad, which was suspended lin. in front of the centre of the 
target : 16 pellets passed through, or broke, 88-84 sheets ; 8 pellets, 
31-82 sheets ; lTpeUets, 29-80 sheets ; and 4 pellets, 27-28 sheets. 

Remabkb. — Weather— dry and calm. Aim was taken at a mark 
placed one foot above the centre of the target. A fine pattern, and 
a most suitable one for groups of wildfowl, as the charge is not (as 
too often occurs) clustered together in the middle of the target, 
which means killing one or two of the central birds of a company 
twice over with a treble dose of lead, whilst the birds on either side 
of them are missed or merely wounded ! 

The fifth of this series of shots (260 pellets) is shown in the 
previous column, in target-plan D. 






(190 pellets.) Scale, *in.=lft. 



TaBOST-PLAH E. 



GUN No. IT. (Bland and Sons, 480, Strand, London). 

Breeohloading double-barrel 8-bore. Medium choke. 

Weight, 181b. 

Charge of powder. 6£drs. Curtis and Harvey's diamond grain No. 6. 

Charge of shot, 2§oz. B., 80 pellets=loz. 

Pellets of shot counted into each cartridge case, 190. 

Target, §in. sheet iron, 12ft. by 12ft. 

Six shots— at 60 yards from gun-muzzle to centre of target. 1 . 

Pellet* on the 12ft. by 12ft. target, in the six shots, 186, 167, 188, 
186, 190, 189. 

Pellets inside a circle of 4ft. diameter, in the six shots, 128, 188, 
181, 122, 129, 136. 

Penetration. —-In the six shots 48 pellets struck the Pettitt's pad 
which was suspended lin. in front of centre of target; 14 pellets 
passed through, or broke, 86-86 sheets ; 6 pellets, 88-84 sheets ; 16 
pellets, 81-82 sheets : and 6 pellets. 27-80 sheets. 

Remarks.— Weather— dry with fresh wind from the left across the 
range. Aim was taken at a mark placed 8in. above and 4in, to the 
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left of the oenfcre of the target. This gun, like the 4-bore, made 
excellent patterns, and just the ones for small groups of wildfowl. 
Though an 8-bore has not, of course, the killing power of a 4-bore, yet 
it is a far handier weapon to use both ashore ana afloat. 

The fifth of this series of shots (190 pellets) is shown in target- 
plan E, in the preceding page. 

GUN No. V. (Bland and Sons, 480, Strand, London). 

Breech-loading double-barrel 10-bore. Medium choke. 

Weight, 91b. 

Charge of powder, 4drs. Curtis and Harvey's diamond grain No. 0. 

Charge of shot, ljoz. B; 80 pellets=loz. 

Pellets of shot counted into each cartridge case, 120. 

Target, }in. sheet iron, 12ft. by 12ft. 

8iz shots— at 50 yards from gun-muule to centre of target. 

Pellets on the 12ft. by 12ft. target in the six shots, 116, 118, 114, 
115. 112, 114. 

Pellets inside a circle of 4ft. diameter, in the six shots, 86, 81, 84, 
80,78,82. 



.• •■» 






Tabgit-Pla* F. (115 pellets.) Scale, *in.=lft. 

Pbnitbation.— In the six shots 31 pellets struck the Pettttt's 
paper pad, which was suspended lin. in front of the centre of the 
target : 18 pellets passed through, or broke , 86-37 sheets, 6 pellets 
84-36 sheets, 3 pellets 33 sheets, and 8 pellets 80-32 sheets. 

Remarks.— Weather— dry, with fresh wind from gun to target. 
Aim was taken at a mark placed 4in. above the centre of the target. 
A rather open but a regular pattern. This gun acted exceedingly well 
with a smaller sized shot (104 pellets=loB.). and at a distance of 
45 yards— conditions more suitable to. and a fairer test of, the gun. 
At the same time it may be noted that one or two B shot would be 
capable of killing a mallard or wigeon. A gun of this description is 
weil adapted for bringing down large single birds as wild-geese, or for 
firing at a few fowl grouped together. 

The fourth of this series of shots (115 pellets) is shown above, in 
target-plan P. 

GUN No. VI. 

Breeohloading double barrel 12-bore. Full choke. 

Weight, 71b. 

Charge of powder, 45grs. Schultse. 

Charge of shot, l{oz. No. 6; 270-lcra. 

Pellets of shot counted into each cartridge, 804. 

Target, Vb. sheet iron, 12ft. by 12ft. 

Six shots— at 40 yards from gun-muule to centre of target* 



Pellets on the target in the six shots, 295, 298. 301, 296, 802, 994. 

Pellets inside a circle of 80in. diameter, in the six shots, 218, 290, 
212, 228, 211, 227, 216. 

Pinitration.— A large proportion of the pellets that struck the 
Pettitt's pad, suspended lin. m front of centre of target, pass ed 
through, or broke, from 20-22 sheets ; a small number 24-25 sheets. 

Bin arks.— Weather— dry and calm. Only 88 pellets (oat of the 
1824 fired in the series) went wide of the target. A splendid gun 
for killing single wildfowl at distance of 40 to 45 yards as well as for 
game biros when they rise wild in front of a shooter as he walks them 
up. The worst possible one, however, for driven game, such as 
pheasants and partridges, at ordinary ranges, as in the above pattern 
only 12 pellets show outside a circle of 4ft. in diameter ! 

The fourth of this series of shots (296 pellets) is shown in target- 
plan G, given below. ___ 

Note.— Itwillbe observed that I have not usually given the target 
plans of the best patterns of any series so far as numbers of pellet 
are oonoerned. I nave generally preferred to reproduce the patterns 






Tawut-Plav 0. (996 pellets.) Scale, ftm.-lft. 



that show the greatest regularity of spread. It also 
happened that after I had spent many hours in wafering, counting, 
and then photographing two or three of the first patterns made by a 
gun, that the gun subsequently excelled these in merit, though I had 
not anticipated it could do so, nor had I the time, perhaps, to prepare 
for reproduction one of these slightly better performances. 



The following comments on these trials may be of interest to your 
wild-fowling readers. The punt guns were fired from a specially 
constructed gran-carriage on high wheels, and which was fitted with 
a rope-breeching to take up recoil. These guns were strapped to the 
framework of the carriage so that their barrels could not " jump," 
and throughout any series of shots the guns were aimed, I may 
say, within an inch of the same spot on the target every time. 

The various distances at which the guns were fired were 
carefully measured, and marked by stakes driven into the soil. 
The guns were placed parallel to the ground at the same height as the 
centre of the target. In the case of the large charges of B shot that 
were fired from the punt guns the individualpellets were not counted, 
for it would have occupied days to do so. Tliese charges were, how* 
ever, accurately weighed, and etch charge had 3os. of its contents 
taken out at random and the pellets numbered to make sure the shot 
thatoomposed the charge was of proper sise, ♦««., 80 pellets ■ los. 
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Previous to a pattern being photographed a small black wafer was 
•took over each of its pellet marks, as this not only facilitated a 
" " ' correct count, oat also caused the pattern to photograph 



The wafers (the lawyer's "this is my act and deed" sort) were 
Jin. in diameter, and of these I used nearly 10,000. 

Bv dipping the finger into a saucer of thick whitewash (as was 
employed to coat the target with between each shot) and then dabbing 
the liquid over a shot-mark on the target a wafer could be securely 
attached, though not so firmly that it could not easily be removed, 
and in many instances used again. 

It occupied four men, two on step ladders and two on the ground, 
two hours to cover with a wafer each pellet mark in any of the 
thickest patterns, such as A, and it took me about an hour to pick 
rapidly off the target, with a penknife, the wafers of any such pattern 
and count them by the hundred at a time. 

The number of pellets in a pattern was afterwards corroborated by 
prioking with a needle (fixed in a penholder) each shot-mark on the 
face of the enlarged photographic print that represented the pattern 
in question. Then to dot with a finely pointed lead pencil, and in 
this way count the pricks where they showed through on the white 
hack of the photograph, was an easy matter. 



The Pettitt'e paper pads were the regulation ones of 9&in. by 10in., 
and each consisted of forty-four sheets of hard, thick, brown paper, 
closely proceed together. 

Before the pads were used they were kept for some dayB at a 
temperature of 70°, for, if damp, I find they are uncertain for testing 

xV riratkn of a gun. 

i shot-pellets, as often happened, struck a pad and did not 

be all its sheets, hence, of oourse, failing to make a mark on 

the tenet, all such partial holes (after noting penetration) were 
punched clean through with a saddler's strap punch. The pad was 
then heM m its original position against the front of the target, and a 
fine pencil passed through each hole as a means of marking on the 
target the spots the pellets would have impressed if the latter had 
not been intercepted by the suspended pad. 

Th» Shouldbr-Guns I discharged from the shoulder with their 
barrels on a rest, and no joke it is firing in "cold blood" a dosen 
shots in a day from a single-barrelled 4-bore. 

It will be seen that Messrs Bland and Sons' guns shot most admir- 
ably, particularly the 4-bore and the 8-bore. 

The performance of Messrs Holland's 2in. punt gun, with SSSG, 
wae far beyond what I had hitherto imagined any gun could 
accomplish. ___ 

I send for reproduction in outline a few of the shot pellets picked 
up near the target. 




8S8G (18=loz.) Before and after being fired (at 90 yards). 




B(90=loa.) Before and after being fired at 70 yards). 

The examples of SSSG above shown were fired from the 2in. punt 
gun at 90 yards, and the B pellets from the same gun at 70 yards. 
The ljin. puntgun also flattened its pellets to an equal extent, often 
ae thin as paper. By laying large sheets of paper at the foot of the 
tarfcet, I was able to gather for comparison some of the pellets of 
the charge after each shot was fired. 



As in shoulder-guns, so in the large punt guns, a considerable pro- 
portion of the shot pellets are greatly damaged in the barrel, being 
jammed or knocked out of their spherical shape, when the gun is 
fired, into one that is all angles and small flat surfaces. 

To test this I fired one of the punt guns into a bag of sawdust, 
and, though there was no sign of flattening by impact, at least 
one-third of the pellets extracted from the sawdust were misshapen in 
contour. 

Another thing worth comment is that all the thick felt wads used 
with the punt guns were found, on picking them up, to have their 
edges hollowed out as if bv a small gouge, their form being somewhat 
like that of a pulley wheel that takes a rope round its recessed rim. 

I imagine this is caused by the explosion of the powder, and the sub- 
sequent resistance of such a heavy mass of shot, so compressing the 
softer interior of the wad between its surfaces that the felt round its 
edges is continually squeezed out against the interior of the barrel 
during transit, and is thus out off by friction. On leaving the barrel 
the wad would then expand again as a whole, and its edges would 
naturally show a cavity where the material had been forced out and 
rubbed off. 

I fired two shots from the ljin. punt gun with a nitro-oompound, 
and charges recommended to me for such a purpose by the manu- 
facturers. In both instances the recoil was so excessive that the gun- 
carriage was nearly upset, and the patterns on the target were most 
unsatisfactory. Fearing an accident, I discontinued any further experi- 
ments of this nature. 

There is little doubt that a confined column of air some 8ft. long by 
l^in. diameter offers too great a resistance for a quick-burning com- 
pound to dislodge without undue strain on the barrel and action of 
the gun. 

Though I have in these notes described only the trials of guns 
suitable for wildfowl, I will add that I also shot some high-class 
cylinder and slightly choked game-guns at the 12ft. by 12ft. target. 
These latter, at 40 yards, gave the usual patterns of from 120-140 
pellets inside the 30in. circle, but what surprised me was their 
falling regularity of spread wiuiin a 4ft. circle ; the open spaces and 
bunched groups of pellets shown by the full choke (target-plan G) 
being absent. I also found that the central pellets of the cylinders 
and slightly choked guns in all cases (excepting that of a 20-bore) 
penetrated quite as many sheets of the Pettitt's pads as did the fully 
choked barrels. Balph Paynb-Gallwey. 

Thirkleby Park, Think, October, 1897. 

[The experiments carried out by Sir Ralph Payne-Gallwey are very 
interesting, and, so far as we know, are unique of their kind. The 
performance of the punt gun of 2 inch bore, when loaded with 
SSSG shot, was remarkable; and the differences of result, as com- 
pared with patterns made by the same gun with shot of a smaller size, 
will probably be a surprise to many of our readers. Of the B pellets 
there are 80 to the ounce, and of the SSSG there are but 18 ; hence 
a pellet of the latter size weighs more than four times as 
much as one of the former. The first illustration in Sir B. 
Payne-Gallwey's letter shows a pattern made by 21b. of B shot 
propelled by 6£ ounces (i.e.. 100 drams) of powder, at a distance 
of 70 yards from the gun. The total number of pellets in the charge 
was 2660, of which 1692 were placed within the 12ft. square ; hence 
about 20os. of B shot struck the target, and the remaining 12oz., or 
88 per cent, of the entire charge, were scattered outside. On the 
other hand, when SSSG shot was used, in the same gun, with the 
same weight of powder and shot as before, about 26oz. struck the 
target ana only 60s. or 18 per cent, missed it, despite the fact that 
the target was 20 yards farther away from the gun. 

To compare great things with small, one might liken this punt-gun, 
its weight, charges. Ac., as having about the same comparative pro* 
portion as a shoulder-gun of 6jlb. weight, loaded with ttdrs. of 
powder and los. of shot, and fired sometimes with pellets 01 No. 2 
size at a distance of 46 yards, and at others with No. 8 at 86 yards— 
the target being one-fourth the area of that used for the 
punt-gun. It would probably surprise many persons if they 
found that, with equal charges by weight, the No. 2 shot 
placed 82 per oent. of its pellets on the target at the longer 
range, whereas the No. 8 placed but 62 per oent. within the 
same space at the shorter distance ; for there is a not uncommon 
belief that the larger pellets would be likely to scatter most. Never- 
theless, evidence is forthcoming to show the oontrary, as some 
experiments, on a smaller scale, with a 12-bore, were carried out 
nearly twenty years ago, which gave somewhat similar results to 
those stated above. Thus Mr B. W. S. Griffith found that with 
8drs. of powder and los. of shot the breadth of pattern was greater 
with No. 8 than it was with No. 2 ; and when the powder was 
increased to 8}drs., it affected the small shot more than that of larger 
" ) spread of pattern being 6 inches with No. 2 at 6 yards from 
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the mussle of the gun, and 7 inohea with No. 8 at the same distance. 
Some ▼ears afterward* we carried out a aeries of experiment* to 
ascertain the differences of spread with the shot-charges from choked 
and cylinder barrels, and we found that the width of the pattern 
increased pretty regularly with the increase of distance. Thus, 
supposing the pattern to be a foot in breadth at 10yds. from the muzzle 
of the gun, it would be near about 2ft. broad at 20yds., 8ft. at 80yds., 
and so on. Hence we conclude that if the los. charge of No. 2 had 
a breadth of Sin. at 5yds.. it might be expected to be about 40in. 
broad at 40yds., and if a charge of No. 8 were 7in. wide at 5yds. it 
would probably be about 66in. wide at 40yds. If, then, such be the 
effect of spread in a charge of los., fired from a 12-bore, we may 
expect a corresponding increase in a 82os. charge, fired from a tube 
that has nearly eight times the area of the 12-bore barrel, with a shot- 
charge about four or five times the length of that in the 12-bore 
cartridge. Supposing, then, that a 82oz. charge of SSSG shot had a 
spread of 20in. at 10yds., and a similar charge of B shot had a spread 
of 80in. at a like distance, the latter would, at 70yds., have a much 
wider spread than the former would have at 90yds. Of course, the 
measurements here given are purely hypothetical; but we nave 
assumed them in order to set forth what seems to us to be a possible 
explanation of the difference in spread of the two charges of shot 
that are equal in weight but different in sue of pellets. 

As evidencing how greatly some isolated pellets are driven away 
from the main charge, reference may be made to the last pattern 
given by Sir E. Payne-Gallwey, in whioh the whole body of l&oz. 
No. 6 shot appears to be placed in the centre of the target. Never- 
theless there are eight pellets missing, showing how widely they 
must have diverged to miss so large a target.— Ed.] 



NITB0 POWDERS Dff WILDFOWL GUNS. 

8-BORE AND 4-BoRI. 

{Field, Aug. 27, 1892 ; Vol. 80, p. 881.) 
On several occasions we have been requested to try the effect of nitro 
powders in the large shoulder-guns that are used for wildfowl shoot- 
ing. One recent correspondent wrote to us the following letter : 

Sir.— I have often mooted the question, " Why don't we use the nitro 
powders in our big shoulder-guns P " Most gunmakers to whom I have 
named the matter say they do not recommend it : and Mr. Greener, In his 
able work, " The Modern Shot Gun," seems to hold a similar opinion. 

In my game guns, and in my heavy 12-bore, carrying 4drs. and l$ox., I 
never use anything but nitro powder, as black invariably gives me gun- 
headache if i have many shots. But when I take my 8- bore after duck I 
always use black ; because, until I have some reliable data as to the safety 
and efficiency of large charges of nitro powder, I prefer not to try any 
experiments in that line. Consequently, I remain a martyr to gun-headache. 

You, sir, generally go right to the root of these questions, and out the 
Gordian knot of argument by scientific demonstration. If you could, there- 
fore, see your way to institute a test of large guns (say 8 and * bores), with 
nitro versus black powder, for recoil, pattern, penetration, and barrel pres- 
sure, 1 am sure it would be of great interest and value to the wildfowling 
world at large. J. P. T. 

The first thins, as it seemed to us, was to ascertain the amount of 
strain given in the barrel with the respective powders, so as to obtain 
some notion of how far they might be considered sate or dangerous 
in comparison with the official tests to whioh guns are submitted in 
the proof -houses. We know that nitro powders such as are ordi- 
narily used in 12-boree and smaller weapons have also been employed 
in large wildfowl guns without doing them any injury. But it is 
notorious that some guns are capable of withstanding again and again 
much greater strains than they are likely to encounter in the proof- 
house, whereas others collapse under considerably smaller strains if 
often repeated ; and it will not do to assume, because one 4-bore or 
8-bore has been used with a particular powder or particular charge, 
that every gun of the same category would be equally safe under 
similar circumstances. 

We first tested with the crusher-gauge the strain exhibited by the 
definitive proof -charges of powder and shot for the respective bores, 
as laid down in the official Scale of Proof. These consist of double 
the quantity of powder ordinarily adopted as the " service charge " of 
the gun, and an increase of one-third in the weight of shot; but 
No. 6 pellets are used in the proof of shot guns of all guages, and the 
proof powder for large bores is the same as for small-bores. After- 
wards we tested sporting charges of black and nitro powders. Where 
the latter are stated in drams, it means that the quantity used was 
the same as would fill a black-powder measure for that number of 
drams. The method adopted in loading these charges, whether nitro 
or black, was to use the ordinary " Field " loading, in one instanoe, 
as afterwards mentioned, two Field " wads were used with 8.B. 
powder, in order to give a better development of force. Eley's 
ordinary green cases were used throughout. The pressures exhi- 



bited by the respective powders will be seen by reference to the 
following table. Six rounds were fired of each, and we have 
arranged the individual rounds, not in the order they were fired, but 
with the lowest pressure first and the highest last, so as to facilitate 
comparison. 

8-Borb— Crush* b-Gaugb Bscokds. 
Charges. Pressure in tons per square inch. Averages. 

^ffoTelihot 1 ^::..^} 6,88 6W *■» •* ™ «-«*■* 

C tot.No.?shot.. fl ^ r !v... a !!!!} a ' 79 2 '** 3,<K) 8#08 s* 20 •**•-*« » 

^NaVsho^.'....^...??.*!} 5,54 m 5>87 5i * 596 S^" 5 " 8 * .. 
E '8hot^!..^..^*'..^°.'... a } 5,e3 57 ° S' 90 5W 5>fi8 e '0*-*'» « 
B riB^^^.^..!!^.*?.".?} 5 " 74 *" 6g6 5g6 8>18 a *75-«-08 „ 

^shot 7 ^:^"*.^.?!!:.. 2 } 2,70 a,8S a#96 s ' 0i 8W **»-*<■ » 
8, *&ei? ? v5£^ 4,a8 4 * 74 4<80 4<w *■*-*** » 

8 wd m ^ , shot^.°. , .! a ^!!} 5 ' 18 *'* ^ 554 5 * M «'00-5-56 „ 

"tEE^^ ** « 5 » "• "• "«■ » 

On comparing these results, it will be observed that the six rounds 
with proof powder gave very even records— more so than any of the 
■porting powders. The pressures exhibited by No. 7 black (a powder 
commonly used in large wildfowl guns) were very low ; but with the 
three nitros manufactured mainly for 12-bores (Schultze, E.C., and 
S.S.) the increase in pressure was considerable as compared with the 
black explosive. The difference between these three nitro powders 
was not very great, and many 8-bore guns are doubtless strong enough 
to withstand the charges here employed; but we could not advise 
their use generally, as the average pressures run too close to thoee of 
the proof records ; and the fact cannot be overlooked that the differ- 
ence between highest and lowest is usually more strongly marked with 
nitros than in the case of black powders. It may also be remarked 
that, although one kind of nitro powder may chance to exhibit a little 
more or a little less pressure than another in a trial made to-day. it 
by no means follows that exactly the same results will be repeated if 
other samples of these powders undergo a similar trial to-morrow t so 
it is desirable to allow a somewhat larger margin for safety than 
would be required in the case of black powder giving an equal average 
strain. And, unless we had some definite knowledge of the strength 
of a gun, we should not care to use it with cartridges which we knew 
to exceed two-thirds the strain of the proof -charge. The latter is 
fired but once ; the service charge is repeated continuously. 

With the S.B. powder (which is made for use in Martini-Henry 
and other rifles) the pressures exhibited were very low, although 
an extra dram was used; but the combustion of this powder is so 
slow that there was a decided hangfire — its only drawback. With a 
view to remedy this, we introduced a second Field " wad, whioh 
had some beneficial effect, although it did not completely remove the 
hangfire. We also tried the use of a priming of the same company's 
S.S. powder, to give S.B. a fillip at starting ; but if sufficient 8.6. 
be used to overcome the hangfire, it also causes too much pressure ; 
and we therefore prefer the two " Field " wads : for, although they 
also cause an increase in the strain, it is not to so dangerous an extent 

The charges whioh we thought it best to adopt for use in the 
8-bore gun, we afterwards tried with the chronograph for Telocity, 
and at the target for pattern in a 6ft. oirole at 80 yards. The 
velocity was taken for 5 yards from the muzzle of the gun, and con- 
sequently is the mean speed for that distance ; the actual mussle 
velocity (which cannot be exactly ascertained) might possibly be 
about 2 per cent, higher. The gun used in these trials was a single- 
barrel 8-bore. weight 9flb., length of barrel 86in., made by Messrs. 
J. and W. Tolley. It shot well with both powders ; but the nitro 
gave rather the higher results, especially as regards pattern. Three 
rounds were fired for velocity, and five for pattern. The records 
(arranged in order for comparison) were as follows : 

Yzlocitt or Shot with 8-boex Gtnr. 

Feet per second. Averages. 

c sho**!!:.^^:.^ im luo uw.us8ft.ssc. 

Patter* at 80 Yabbb (6ft. circle). 
C sho**°:™ 68 88 89 108 108 « 88 pellets. 

8 's&toShoV?. " ™.1T^!: \ »« 118 188 148 168 - 184 M 
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80 far as regards the velocity, the results with 6drs. black and 
7drs. nitro were nearly the same ; but, as is commonly the case wi'h 
nitro powders, there was a considerable increase in the number of 
pellets placed on the target. 

The experiments with the 4-bore were very similar in oharaoter to 
those above-mentioned, bat we did not try quite so many variations 
in the loading. It will be observed, at starting, that in the test with 
the proof-charge (although 6drs. more powder were used, and an 
additional ounce of shot) the strain exhibited was almost identical 
with that of the 8-bore ; and with Sohultze, E.G., and S.S. there is 
some little decrease of strain as compared with the 8-bore. 

4-Bors— Cruskkb-Oauge Bscords. 
Charges. Pressure in tons per square inch, Averages. 

P ^ £ o? No e 6sho^ r "'' ftnd } 6 ' 80 682 6>84 8 " 88 693 7' 03 = 6 '88 *<»«• 
^So^of BBshot 9drSM "I?} 3 ' 20 *'** 8 ' W 8W 3 ' 57 3M » 848 » 
8< 2g l ^ e ' t 9drB » aild3oz - of }*90 4-90 490 518 518 527 = 505 „ 

E shot 9 ^:.v^. d .^. , :.?^ BB } 4 ' w ™ 5 '°° 541 5M 583 - 629 » 

^shot 3 ™'! and80Z .° f BB } 518 5 ' 18 522 525 8 ' 80 •"W - 5'6» „ 
8 *ibot * dr *" ,aildSO, ' OfBB } a - 65 2 ' 74, s " u 3W 367 8 ' 81 " 327 » 

^Ids^'iSM 592 612 6M 618 *'*> " 60S •• 

It will be again observed that, although there was an increase of 
1) drs. in the charge of 8.R. powder, the pressure was very low in 
comparison with the other nitros; but when S.S. was used as a 
primer, to get rid of the hang-fire, the pressure was nearly doub'ed, 
although the extra quantity of l£drs. was omirted. 

Velocities and pattern were also taken with a 4-bore, which was a 
single duck gun weighing 14} lb., with 87£in. barrel, and was also 
made by Messrs. J. and H. Tolley. The records were as follows : 

TsLOcmr or Shot with 4-Bore Guw. 

Feet per second. Averages. 

c 'BBshot No :..^^::..^..^:.. < ! f } 108 ° 1092 u« -«»«».■«. 

Pattsbh at 100 Yakds (8ft. circle). 
C BB8^f ;.^^.!." d .?°. X !.. 0f } ** U * * ^-^peUets. 
S Sot 1 !^\." d ..^!V^.. BB ^ 52 66 68 69 70 = 65 „ 

It may be remarked that, although there was an ounce more shot 
than was used in the 8-bore, the number of pellets in the charge was 
much less ; and the fact that the target was at a greater distance 
must also be considered in regard to the reduced pattern. 

With respect to recoil, we may state that, as felt upon the shoulder, 
it was much less with the nitro than with the black powder j but we 
are unable to give any exact records as taken with the recoil-gauge, 
for our machine was not constructed for use with such extreme 
chanres, and it was quiokly crippled when an attempt was made to 
employ it for this purpose. 

FURTHER EXPERIMENTS WITH NITRO POWDERS 
Df WILDFOWL GUNS. 

8-Bore. 
{Field, April 21, 1894; Vol. 83, p. 654.) 
Many questions have been asked in our columns, from time to time, 
relative to the suitability of nitro powders for guns used in wildfowl 
shooting; and nearly two years ago (see article above, p. 262) we pub- 
lished particulars of experiments which we had then carried out with 
black and nitro powders in 4-bore and 8-bore guns. The results were 
not altogether so satisfactory as could be wished, and we have recently 
been induced to try some further experiments, so as to include other 
powders which have tince been brought before the public, though not 
manufactured expressly for use in wildfowl guns. 

As a standard of comparison we have, as before, used a black 
powder whioh is celebrated for its excellent qualities when employed 
in guns of large bore, viz., Curtis and Harvey's No. 7 grain. We 
hare also tried several well-known nitro powders ordinarily employed 
for same shooting, such as Schultce, B.C., and S.S., besides others 
which, though specially made for rifles, were thought likely to be 
also found suitable for use in smoothbores of wide gauge ; and we 



have likewise tested the Amberite powder issued by the Clyde Mills 
Company, and several varieties of German explosives manufactured 
by the Walsrode Company. Of the rifle powders, the 8.B. and '450 
Rifleite, made by the Smokeless Powder Company, and four kinds 
(K.P. 2, K. 2, K. 3, and M H.) made bv the Walsrode Company, 
were, owing to hang-fires, found unsuitable for the work in hand, 
and consequently were not passed through the whole of the tests. 
The sample of S.S. wa* also found unsuitable, but for a very different 
reason— the strain in the barrel being too great for safety. This 
is a curious example of the necessity of caution when applying an 
explosive to a purpose different from that for which it has been 
manufactured. The very same sample of powder, when tested in a 
12-bore with the ordinary charge for that gauge, gave a rather low 
pressure ; nevertheless, when it was used in the 8-bore, with the 
corresponding increase of powder and shot, the pressure exhibited 
exceeded that shown by the proof -charge ; and the violence of the 
explosion was demonstrated likewise by the badness of the pattern, 
the scattered pellets on the target being low in number and very 
irregular. Five other powders (including a " leaflet " or flake powder 
made by the Walsrode Company) were tried, in an 8-bore gun, for 
pattern at 60 yards and 80 yards, also for velocity, amount of recoil, 
and strain in the barrel as shown by the crusher-gauge. 

The 8-bore used on the present occasion was a double gun, weighing 
181b. 2os. ; but only the^ left barrel was employed, in order that 
the variations occurring in the course of the shooting might not 
be supposed to arise from any difference in the boring of the two 
barrels. The cartridges were Eley's green oases, 8Jin. long ; and the 
loading comprised, first, a grey cloth wad, then a half-inch felt, a 
thin card between the felt and the shot, and another grey oloth wad 
over the shot. Several other kinds of wadding were tried in pre- 
liminary experiments, but that above stated gave by far the best 
results, and was accordingly adopted throughout the general trial. 
Two ounces of No. 2 shot (121 pellets to the ounce) was used with all 
the powders ; and the charge of black powder was 6drs. (i.e., lowers.) ; 
but the weight of the nitro powders varied in accordance with the 
recommendations of the makers of the respective explosives. For the 
Walsrode leaflet powder special oases had to be usea ; and, like those 
mentioned above, they were made by Messrs. Eley, but they differed 
in the caps, whioh were stronger than those used for the rest of the 
powders. 

The patterns made, at 60 yards and 80 yards, by the five varieties 
of powder hereafter named, were as follows : 

Patthjts made by 3oz. of No. 2 shot in 40in. circle, at 60 yards range. 

Average. 

C.&H.No. 7,6drs 104 81 90 79 88 93 100 91101 80-91 

Schultze, 84grs 106 120 116 86 89 102 120 118 62 112-108 

E.C.,84grs 108 109 111115 90 104 91103 95 99 — 103 

Amberite, 60grs 92 93 109 113 93 108 100 88 110 98-100 

Walsrode leaflet, 50grs.... 839765 70 8073 100 83 9198-84 

Pattsrhs made by 2oz. of No. 2 shot in 40in. circle, at 80 yards range. 

Average. 

C. AH.No.7.6drs 4560 6139584335425550-48 

Schultse, 84grs 475350 41446055 47 5860-52 

E.C.,84grs. 485587445949 47 583959— 50 

Amberite. 60gn 40365842505543593538-45 

Walsrodeleaflet t 50gTs.... 46 533340585035423640-44 

The patterns made in the 40in. oircle at 80 yards, when compared 
with those made at 60 ytrds, run tolerably cl >e* to what might be 
expected to result from the difference in length of range. Theoretically 
it might be supposed that the spread of the shot-charge would widen 
out in proportion to the square of the incr^a«e in distanoe, and 
consequently that the nu ruber of pellets placed within the oircle would, 
at 80 yards, be near about one half of the number placed in the same 
spaoe at 60 yards. The greatest departure from this proportion 
occurred with the powder that imparted the least velocity to the shot. 
It may here be mentioned that the area of the 40in. oircle is very 
nearly equal to 9 sq. ft. ; hence, on dividing the above-mentioned 
patterns by 9, the average number of pellets per square foot will be 
approximately ascertained. 

The velocity recorded by chronograph (i.e., the mean velocity for a 
distance of 40 yards from the muzsle of the gun) , with the charge 
above stated (vis., 2oz. of No. 2 shot) was as follows : 
Mkjut Yklocitt of shot in 40 yards range. 

Feet per second. Average. 

C.*H.No.7,6dr* 900 898 905 913 897 - 908ft.eso. 

Schultse, 84grs. 964960940980980 = 965,, 

E.C.,84grs 965 1001 988 979 988 a 984 „ 

Amberite, 60grs 805 830 858 814 831 = 825 „ 

Walsrode leaflet, 50grs 958 939 951 955 951 ■ 951 „ 
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The velocities here given axe lower than those stated in the report 
of our previous trial, as these are the mean velocities of a 40 yards 
range, whereas the former ones were those of only 5 yards from the 
muzzle. The longer range may afford a better idea of the ultimate 
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velocity exhibited by the same five powders. The averages respectively 
made were as folio we: C. A H. No. 7, 1184; Sohnltse, 1246; E.G., 
1277; Amberite, 1188; and Walsrode leaflet, 1182ft. sec. 

The amount of recoil, taken simultaneously with the above- 
mentioned mean velocities of 40 yards, was as follows : 

Bxcon., taken at the same time as the Mean Telocity. 

Foot-pounds. Average. 

C. A H. No. 7, 6drs. 40*0 396 38*0 40*0 89*0 - WSftlb. 

Bch*-dtse,84gn. 88*6 86*8 87*0 40*6 40*0 - 38*6 „ 

E.C.,84grs. 41*4 41-6 404 40*8 8013 - 406 „ 

Amberite, 60gra 830 83*2 86*0 88*8 88*6 = 23-8 „ 

Walsrode leaflet, SOgrs. 80*0 88*0 89*6 29*0 80*0 « 89-3 „ 

The amount of strain in the barrel, with the respective powders, as 
taken by crusher-gauge, was as follows : 

8-Bomi CmusnB-CtAwn Bsooans. 

Tons per sq. inch. Averages. 

C. A H. No. 7, 6drs. 8-86 2*29 2*21 8*86 2-25 = 8*85 tons. 

Schultse, 8tgrs. 810 3*74 8*98 8*68 4*08 - 8*66 „ 

E.C.,84grs 8*44 2-67 3*18 2*87 8*79 -= 3-00 m 

Amberite, 60grs 1*92 2*55 2-55 834 8*84-2*88 „ 

Walsrode leaflet, SOgrs 3*18 3*06 8*80 3*44 8*16 « 8-88 „ 

These results were obtained with the same charge as before (2os. of 
No. 2 shot, and the quantity of powder stated). But. besides the 
above, the pressure exhibited by a larger charge of the black powder 
(vis., 6$drs. of G. k H. No. 7, with 2}os. of No. 2 shot) was also 
ascertained ; and with this increased charge the pressure was 2| tons 
per sq. inch, instead of 2^ tons as recorded with the normal charge. 

We may here state briefly that the amount of strain recorded by 
the official proof-charge for 8-bores (vis., 12drs. of proof powder ana 
2$oz. of No. 6 shot) averaged 5*26 tons. And, as some people may 
not improbably use, in 8-bore guns, black powder of smaller grain 
than No. 7, we also give the pressures exhibited by No. 6 and Wo. 4 
grain— the charge being the same as in the case of No. 7, vis., 6drs. 
of powder with 2os. of iJo. 2 shot. The pressures thus recorded were, 
with C. & H. No. 6, 887 tons, and with 0. A H. No. 4, 4*84 tons 
per sq. inch. 

In connection with the above records of strain in the barrel, it is 
requisite to allude to the fact that the figures which are here given 
are lower than those which were stated at the time of our previous 
trial of wildfowl guns. In carrying out recently a long series of 
ornsher- gauge experiments for the purpose of framing an extended 
scale, to inolude the very high pressures developed in small-bore rifles 
loaded with certain modern explosives, it appeared desirable to modify, 
in some degree, the former method or procedure. Instead or 
invariably employing lead cylinders of equal dimensions as the 
" crushers " for strains differing widely in amount, we came to the 
conclusion that more accurate records were obtainable by varying 
the size and metal of the crusher, according to the increase of pressure. 
Consequently we now make use of small lead cylinders only for the 
low pressures, whereas lead cylinders of larger diameter are used for 
higher pressures, and copper cylinders for those pressures whioh are 
extremely high ; and three scales, based on the results of numerous 
experiments, have been framed for service with the respective 
cylinders. These scales overlap one another to some extent, and so 
provide a certain amount of check upon the records that are taken. 
Thus, pressures made upon the small leads, and interpreted by means 
of figures at the end of Scale I., may, if thought desirable, be repeated 
on the larger leads, and checked by figures at the commencement of 
Scale II. ; and a similar course may be adopted with the lead cylinders 
of Scale II. and the copper cylinders of Scale III. 

The general results or these trials may be summarised as follows : 

Pattern Pattern Telocity. t*~«ii Crusher* 

60 yards. 80 yards. (40 yds.) neoou. gauge. 

C.AH. No. 7, 6drs. 91 ... 48 ... 903ft.sec. ... 39-SftIb. ... 2*86 tons. 

M No. 6, 6drs. — ... — ... — ... — ... 8*87 „ 

„ No. 4, 6drs. — ... — ... - ... — ... 4*84 „ 

Proof powder, 12drs. — ... — ... — ... — ... 6*26 „ 

Schultse, 8igrs 108 ... 62 ... 965 „ ... 88-6 „ ... 8-66 „ 

E.C., 84grs. 108 ... 50 ... 884 „ ... 40*6 „ ... 8*00 „ 

Amberite, OOgrs. 100 ... 45 ... 885 88*8 „ ... 8*88 „ 

Walsrode, 50grs 84 ... 44 ... 951 „ ... 99*8 „ ... 8*28 „ 



It will be observed that the pressure exhibited in the barrel by 
No. 7 black powder was the lowest of the whole series, and was less 
i-halfof tha ~ 



that shown by the official proof -oharge ; but that 
No. 4 and No. 6 black gave a higher pressure than either of the four 
nitro powders here reported on. 

FURTHEB 8-BOBI TRIALS. 

(Field, May 12, 1894; Vol. 88, p. 669.) 

In an article of April 21, 1894 (here given at p. 268), we published 
a report of a trial of various nitro powders in an 8-bore wildfowl gun. 
In the following week it was pointed out by " Sheldrake" that the 
records of velocity and recoil made by Amberite powder were so low 
as to indicate that the charge then used was inadequate to propel Sos. 
of shot with efficiency. We were quite of the same opinion, and 
accordingly promised to try the gun again with an increased charge of 
Amberite. At the same time we took the opportunity of testing a 
new variety of Schultse powder, which reached us after the previous 
trial had been carried out. Like the Schultse powder previously 
issued, this new variety was not expressly made for wildfowl guns, 
but is intended for use in game guns of 12 bore and smaller gauge ; 
and its chief difference from the ordinary Schultse lies in the fact that 
the grain of the new powder has been hardened, so as to render it less 
subject to atmospheric influences, such as heat and damp. 

We have now carried out a supplementary trial of these two 
powders ; and we find that Amberite may be safely used in much 
larger charges than we were previously advised to adopt. Of course, 
with the increased quantity or powder, and the consequent addition to 
the velocity of the shot, there is also a considerable increase in the 
recoil of the gun and the amount of strain in the barrel ; but these 
are by no means excessive, as compared with the extra work done. 
With respect to the new variety of Schultse, we think it desirable to 
somewhat diminish the oharge of powder, as compared with the older 
kind ; for we found that, when 84grs. of the hard-grain Sohnltse were 
used, there was an undesirable increase of strain in the barrel; and, 
as not unfrequently happens when there is an addition to the 
propulsive force, it was accompanied by a greater scattering of the 
pellets, and a consequent falling off in the pattern. So we found that 
better results were obtained by the use of 80grs. of the hardened- 
grain Schultse, instead of 84grs. 

For facility of comparison, we reproduce the figures given in our 
previous article ; and, in so doing, we also rearrange them to some 
extent. In the former report, the reoords were printed in the same) 
order as that in whioh the rounds were fired; consequently it was not 
easy to compare the degrees of variation whioh occurred from time to 
time. On the present occasion we place the rtoords in numerical 
order, so that the reader may see at a glance, as he looks along each 
line, how far the highest and lowest of the reoords depart from the 
general average. We need hardly say that the smaller the amount of 
variation in a gun's performance, from shot to shot, the more satis- 
factory, as a rule, are the results ; and if one kind of powder gives a 
very close pattern in some rounds and a very open one in others, it 
can hardly be relied on to the same extent as another powder which 
shows fair regularity of pattern every time it is fired. Especially, too, 
is regularity a matter of importance when it relates to strain in the 

The powder used for proof purposes is generally very regular in the 
pressure it exhibits; and other black powders are usually more 
regular than nitro-eompounds. We here give the pressures recorded 
by five rounds each of the several black and nitro powders whioh we 
have reoently tested. In the proof charge, the shot required by the 
regulations is No. 6 soft ; in the other instances, the shot used was 
No. 2 chilled. 

Cbushm-Gauob Bscoans or Pussuas with 8-Boas Qui. 

Black Pownsns : Tons per square inch. Avenges. 

Proof Powder, 18drs. and 2fos. ... 515 5.17 5-21 5*28 5*50 « 5*85 

C.AH. No. 7,6drs.and2oi 9*81 8-85 8*26 8-96 2*89 « 8*21 

„ No. 6, „ , 8*78 8*84 8*86 892 3*96 « 3*87 

„ No. 4, „ , 4-28 4*80 4*88 4*88 4'40 - 4-84 

Nrrao Pownsns: 

8ehultse,01d,84grs.andSos 8*10 8*58 8*74 8-89 4-08 - 8-66 

Hard,84grs 850 8-90 4*08 4*14 4*88 m 8-89 

„ „ SOgrs. „ 8*76 8*80 8*84 8*85 8*88 — 8*88 

E.C.,84gr*. „ 2-67 2*79 2*97 8*12 8*44 « 8-60 

Amberite, 60grs. , 1*92 2*24 2*84 2*55 2*55 m 8*88 

84grs. , 2*76 2*94 8*10 8*26 8*80 = 1*07 

Walsrode leaflet, SOgrs 8*08 816 8*18 8-30 8*44 m 8*88 

It wQl here be seen that, with equal charges of the old and the new 
samples of Schultse, the latter exhibited most strain in the barrel ; 
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and a aimilar thing occur red with 80grs., though not to an equal 
extent. It will be observed, however, that in the 8-bore with the 
hard-grain tample there was less variation than with the oM powder. 
With Amberite, the strain was not very high even when the charge 
was raised to 84gn. ; and the variation in pressure with this large 
charge was not so great as when only 60grs. were used. With both 
powders, there was a falling off in pattern as the force increased, as 
will be seen by the following table : 

Pattbbbs made by 2os. of No. 2 shot, in 40in. circle, at 60 yards range. 

C.*H.No.7,6drs 79 80 81 88 90 91 93 100 101 104 J**!!!^' 

Sehnltse, Old, 84grs 62 86 89 102 108 112 116 118 120 120 =103 

„ Hard,84grs. ... 69 70 77 79 81 86 88 90 94 96 = 83 

„ 80gxs. ... 77 79 88 88 90 96 98 98 101 108 = 92 

E.C.,84grs. 90 91 95 99 103 104 108 109 111115 =103 

Amberite, OOgrs 88 92 93 93 98 100 108 109 110 113 =100 

84grs 63 80 84 85 88 95 96 100 110 111 = 91 

Walsrode leaflet, 50grs.... 657073808383 91 9798 100 « 84 

Pattbbbs made by like charges at 80 yards range. 

C.&H.Xo.7,6drs 35394042455055586061 = 48 

Sehnltse, Old, 84grB 4144 47 47 505355586060-58 

„ Hard,84grs. ... 3536373940 4144505558 = 44 

„ „ 80grs. ... 38384044505253535559=148 

E.C.,84grs 373944 47 484955585059 = 50 

Amberite, flOgrs. 35363840404250555859 = 45 

84grs. 3740414243 47 50515354=.46 

Walsrode leaflet, 50grs. ... 33353640424649505358 = 44 

The increase of force is especially noticeable in the higher velocity 
of the shot when it leaves the muzzle ; and the hard Sohultze shows 
more regularity in the different rounds than was exhibited by the old 
powder, as will be seen by reference to the next table : 

If sax Velocity for 5 yards range, with 2ox. shot. 

Feet per second. Averages. 

C.&H.No.7,6drs 1180 1182 1185 1186 1190 = 1184ft.see. 

Sehnltse, Old, 84grs 1200 1230 1250 1265 1282 « 1245 „ 

Hard,84grs 1315 1316 1339 1364 1365 = 1340 „ 

„ 80grs 1293 1316 1327 1339 1339 = 1323 „ 

E.C.,84grs 1250 1271 1282 1282 1300 =. 1277 „ 

Amberite, 60grs 1119 1119 1136 1154 1163 = 1138 „ 

84grs 1200 1210 1250 1271 1293 = 1245 „ 

Walsrode leaflet, 50grs 1155 1156 1200 1200 1200 = 1182 „ 

It will be observed, however, that there is a considerable redaction 
in the velocity of the shot before it reaches 40 yards ; and the more 
the shot is scattered, the greater, as a general role, is the falling off 
in speed. 

Mjeah Velocity for 40 yards, with Bbcoil taken simultaneously. 

Averages. 
PATIWrt , ,». (Velocity 897 898 900 905 913 = 903ft.sec. 

O.A±±.H0.7,tttTS. ... ^ Rgcoil _ 39 - 3g . 6 40 . o tf-o 4 o-o = 39'3ft.lb. 

a,K«H^ nw tiA^m /Velocity 940 960 964 980 980 = 965ft.sec. 
Sehnltse, Old, 84grs.... \ Recoil f t jro ^.g #.& 40 . 40 -6 = &6 ft.lb. 

tt«~i o*_ f Velocity 1023 1023 1026 1043 1045 = 1082 ft.seo. 
„ uara, Mgrs. \ Recoil ... J9 -tf 39 s 39 - 4 39 -6 39-8 = 39 -6 ft.lb. 

w.«i aw— /Velocity 1019 1023 1030 1033 1036 = 1028 ft.seo. 
„ Mara, wjgrs. ^ Reeoil ... J9 - 39 - 39 > t 39 g 39' 5 = 39' 3 ft.lb. 

v n fli^ ("Velocity 965 979 968 988 1001 = 984 ft.seo. 

Jb.^.,mgrs I Recoil ... 4''4 40'8 39'o 40' 4 41 m 6 = 40 '6 ft.lb. 

Amberite. 60m I Velocity 806 814 820 831 853 = 825ft.sec. 

Amoenxe, ougrs \ Recoil ... 23-0 232 23-2 23* 26-0 = 23* ft.lb. 

Mdrrtl /Velocity 1001 1001 1005 1005 1019 = 1006 ft.seo. 

„ cngn. \ Recoil ... 34*0 35'* 3fi'o jtf'o 368 = 35'6 ft.lb. 

Walsrodeleanet,50gn. $1*°$** »39 951 951 955 958 = 951 ftseo. 

With the same kind of powder, an increase of recoil is the usual 
accompaniment of an increase in the speed of the shot, though 
occasional exceptions occur from time to time. Bnt some powders 
regularly produce less recoil than others, even though they may 
impart higher velocity to the shot. 



(Field, June 9, 1804 ; Vol. 88, p. 814.) 
4-Boei Trials. 
In a previous article (page 263) we mentioned that, besides the powders 
of which we gave full records, we had also, tested eeven other 
varieties— three being of English make (S.S., S.R., and '450 Bifleite) 
and four of German manufacture (Walsrode K 2, K 3, K P 2. and 
M.H), all of which were found unsuited to the work in hand, either 
through being too slow in combustion, and consequently hanging 



fire, or elsa bung too quick in combustion, and thereby becoming 
dangerous, owing to the great amount of strain set up in the barrel. 
These remarks, however, are not intended to disparage the powders 
alluded to, but merely to indicate that explosives manufactured for 
fire-arms of oue description are not necessarily suited to arms of a 
different character. 

In our present article we do not go into detail respecting the 
powders that have been found unsuitable. We merely propose to 
give information respecting thote which appear to be more or less 
adapted for employment in guns of No. 4 gauge. And with one of 
these we did not persevere throughout all the tests, as we found that 
it hung fire so much as to render its use most unsatisfactory. 

We first give, for the sake of comparison, records taken by crusher- 
gauge of the amount of strain set up in the barrel by the regulation 
nroof-oharge for 4- bores (viz.. 18drs. of proof powder, with 4oz. of 
No. 6 soft shot), and it will be seen that the average pressure 
exhibited by this oharge amounted to a fraction over 6& tons per 
square inch. The pressures given by the six other powders mentioned 
below were, with one exception, less than half that of the proof- 
charge. For facility of comparison we give the records in numerical 
order, and not in the order or firing the respective rounds. 

Records or Pbbssubb taksb with 4-bobb Cbushbb Gaugb. 

Tons per square inch. Averages. 

^'.^oTe^ot^.'..^} *°° m 6,3 ° **° 6 '** * U B 6>27t0M - 

^Sos^R ' 7,9dt8# ***} 2'« 2*73 2*85 2'85 2*88 2*94 = 2*80 „ 

SC 3^Rb?!?!. 1 ^:. a ! 1 ?} *** 8 '°° 8a2 3 ' 14 8!22 S* 72 " 812 " 

^a^*^. bjj^!. l ^*.'.} 2 * 88 2 ' 91 2 * w 3, °* 8 * w 8 * w " 39 ° l " 

E Bi. 112g^ " , *** *°*'} *** * 52 2 ' 91 **? 8 ' 08 8 ' 10 " 2 * 8 * M 

A 8na^'5B! i * 1,1208T, '} 1<41 V4B 1#53 1#e0 Ve * V9S m 1,M " 

^^andawlRB. 2 ' 11 ^ Brr8 } 3*56 370 372 3*72 3«76 376 = 8-73 „ 

It will be observed that one sample of Amberite (a special powder 
made for use in 4-bores) gave by far the lowest pressure of the whole 
series, and the other Amberite powder (the ordinary No. 2 variety) 

£ve the highest pressure of the nitro powders ; but it was neverthe- 
is 2} tons below that of the proof -oharge. Both these powders, and 
the hard-grain Sehnltse likewise, were very regular in their pressures 
from round to round — surpassing in this respect the No. 7 black 

Sowder, which is noted for its regularity. The special Amberite, 
owever, we had subsequently to set aside, in consequence of its 
Tuynying fire badly. 

The gun used was a single-barrel 4-bore, weighing 171b., and the 
cartridges were Eley's green oases, 4in. long. The wadding generally 
used was grey cloth, with two felts Ain. and Ain. &*& respectively, 
then a card, and a cloth wad over the shot. The best results were 
given with the two felts between powder and shot j but only one 
could be used with the 120grs. of special Amberite, as the cartridge 
case would not hold more. The records for mean velocity (40 vards) 
and amount of recoil were taken simultaneously, and are given in the 
following table : 

Mbab Velocity in 40 yards, with Bbcoil (taken simultaneously) . 

Averages. 
Bchultse, Old, 112grs.) Velocity 979 1013 1022 1023 1047 = 1017 ft.seo. 

andSos. B.B J Recoil... 68-o 8o'o 7*'o T6'o 8o'o = u'* ft.lb. 

Schultse,Hard,112grs.^ Velocity 1013 1117 1043 1048 1052 ~ 1054 ft.seo. 

andSos. B.B } R«oil ... 79-0 8s'6 8o'o 85-0 7^ = 8ro ft.lb. 

B.C., 112grs. and 3oi.> Velocity 1019 1025 1026 1041 1043 = 1031 ft.sec. 

B.B }R*coil ... 79'4 8ro 82'o 84-0 84-0 - 8a' 3 ft.lb. 

Amberite, Special, > Velocity 995 1005 1008 1026 1053 = 1017 ft.seo. 

112gTS. and So*. B.B J fecott ... 78'o 8ro 78-0 78* 8ro = 79' 5 ft.lh. 
Amberite, No. 2,\ Velocity 994 1025 1042 1048 1060 = 1034 ftseo. 

120grs.and3oz. B.B. $ Recoil ... 71-0 8ro 79'4 8o'o 74'o = 77'3 ft.lb. 
C. A H. No. 7, 9drs.> Velocity 980 988 990 993 993 = Wftssc. 

and 80s. B.B ) Recoil ... (beyond the limits of the recoil machine) 

The actual amount of recoil given by the black powder we are 
unable to state, the force being so great as to cripple our reooil 
machine ; but we conclude it must have been conmderablv above 
85 ft.lb., which was the highest record made by the nitro powders. 

Velocities were not taken for the 5 yards range, owing to the 
machine-rest being damaged by the strain it had undergone : and the 
firing for patterns was made from the shoulder. One of the dis- 
advantages of hang-fires was thus brought into prominence. When 
the special Amberite was being used, the shooter put the gun to his 
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shoulder and palled the trigger ; and so long an interval elapsed 
without the oharge exploding that it was supposed there was a 
misfire ; but jost as the shooter was removing the gon from his 
shoulder, the explosion took place, driving hick the gun with such 
force as to make his shoulder black and blue for days afterwards. 
After this, the trials for pattern with the special Amberite powder 
were not proceeded with; but those with the ordinary Amberite 
(No. 2), which did not hang fire, are given in the following tables : 

Patterns of 3ox. B.B. (in 6ft. circle), at 60 yards range. 

Averages. 

C.&H.No.7,9drs 127 136 139 140 153 = 139 

Soholtze, Old, U2grs 152 155 162 166 168 = 161 

Sohultae, Hard, 112grs. 97 122 124 158 171 = 134 

E.C.,112g» 119 157 169 164 173 = 156 

Amberite, No. 9, 112gn. 189 150 152 154 162 *= 151 

Patterns of Sox. B.B. (in 6ft. circle), at 80 yards range. 

C. & H. No. 7, 9drs 79 

Schultse, Old, 112grs 80 

Schnltxe, Hard, 112grs 68 

E.C.,112grs 97 

Amberite, No. 2, 112gn. 90 

It may perhaps be of service if we give a summary of the records 
mule by both 4-bore and 8-bore, with the various powders. We will 
first summarise the records stated above, which show the following 
results: 

SUMMABT OF BECOBDS WITH 4-BOBE GUN. 

Pnsssuas. Velocity. Bkcoil. Pattsrh. 

Powdib Charges. Tons. Ft.sec. Pt.lb. 60 yards. 80 yards. 

Proof Powder, 18drs 6*27 — — — — 

C. & H. No. 7, 9drs 2*80 989 — 139 98 

E.C.,112gw 2-84 1031 '. 82'3 156 102 

Soholtze, Old, 112grg. ... S'12 1017 74'8 161 99 

8ohultxe,Hard > 112gro... S«01 1054 81*0 134 94 

Amberite, No. 2, 112jps. 373 1034 77*3 151 98 

The proof-charge of powder with the 4-bore is 50 per cent, greater 
than the proof-charge of the 8-bore ; and it will be seen that there 
was a similar difference between the service charge of No. 7 black 
powder, as used in the two bores ; but with the nitros there was not 
the same rate of proportion, as the charge of these powders was 
only raised from 84grs. to 112grs., an inorease of one-third, whereas 
the full 50 per cent, would have raised it to 126grs. The quantity of 
shot used with all the nitros was the same as used with No. 7 black, 
via., 80s. of B.B. with the 4-bore, and 2os. of No. 2 with the 8-bore ; 
the proof-charge of shot is one-third heavier, and is No. 6 in size. 
The 8-bore records (of whioh detailed particulars were given in the 
article of May 12, p. 264) are summarised as follows ; but we omit 
some records of smaller oharges tried with Amberite and with the 
new hard-grained Sohultze. The Walsrode leaflet powder, whioh was 
tried in the 8-bore, was not used in the larger gun. 

SUHMABY OP BECOBDS WITH 8-BOBE GUN. 

Prssburk. Vklocitt. Bkcoil. Pattern. 

Powdxr Charges. Tons. 

Proof Powder, 12drs 5*25 

C.&H.No.7,6drs 2*25 

E.C.,84grs 3«00 

Sohultze, Old, 84grs. ... 3*66 
Sohultse, Hard, 84grs.... 3*99 

Amberite, 84grs 3-07 

Walsrode leaflet, 50grs... 3*23 

It will be observed that the amount of recoil appears to be very 
much less in proportion with the 8-bore than it does with the 4-bore. 
This is mainly due to the fact that the latter was a single-barrel gun, 
weighing 171b., and consequently light in comparison with the double 
8-bore of 131b. 2oz. If the 4-bore gun had Deen a double gun, and 
increased in the same proportion as the shot-charge (viz., 50 per 
cent.), it would have weighed nearly 201b., and the recoil record would 
hive been very considerably lower. The fact has also to be taken 
into consideration that, with the black powder, the inorease of oharge 
was 50 per cent., and this added about 10 per cent, to the velocity 
with C. & H. No. 7 ; whereas the nitro powders were only increased 
about 88 per cent., and their velocity was much the same as in the 
8-bore. The facts above mentioned may serve to explain how it was 
that the recoil records with the 4-bore appear so disproportionately 
large as compared with those made by the gun of smaller bore but 
comparatively heavier weight, and also how it was that the black 
■powder happened to cripple the recoil machine. 
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There are C9rtain seeming anomalies with regard to recoil; but 
they only confirm what we have previously said as to the fact that no 
one hard-and-fast rule will apply to different explosives. Here E.C. 
gave the lowest strain in the barrel of the nitros mentioned in these 
snmmaries, yet it showed the highest amount of recoil ; and it also 
gave a capital pattern. Some of the other powders would doubtless 
have improved their patterns with rather lower charges. Indications 
of this were given in the previous article, where results of smaller 
oharges of Sohultze and Amberite were stated; but we do not 
include them here because they might tend to confuse the reader, 
and we think that the characteristics of the respective powders can 
be more satisfactorily compared when the charges used are equal. 



NITB0 POWDERS IN WILDFOWL GUNS. 

(Field, Feb. 16, 1805; Vol. 85, p. 190.) 

Some undoubtedly good properties possessed by the nitro powders 
are sufficient in themselves to compel the earnest attention of wild- 
fowlers, and to create the desire to Bee overcome any drawbacks 
prejudicial to their use in heavy wide-gauge guns. However hardly 
we may cling to our good old friend black powder, and however 
distrustful of innovations and conservative sportsmen may be, it must 
nevertheless, surely if slowly, be becoming a rooted conviction with 
most wildfowlers that the so-called smokeless powders are the 
powders of the future. 

For game shooting, the several nitro-compounds have long held 
the field ; for, if in practice these powders had not proved to be so 
regular as black, there are plenty of sportsmen who still would use 
them in preference on account of their exoeUent propertiee in the 
way of lessened noise, smoke, and fouling. These and other 
important advantages or improvements, however much needed in the 
matter of game shooting, are far more necessary as aids to success in 
wildfowl shooting ; for, as is well known to practised fowlers, noise 
tends to disturb and frighten away the fowl, whilst an excess of smoke 
too often prevents the prompt use of the second barrel, and, at the 
same time, discloses the sportsman's whereabouts. 

More important still, perhaps, than either of the advantages 
mentioned, is the comparative flamelessness of the nitro-compounds 
generally. For night-shooting— and much of the best wildfowl 
shooting in this country is done in the gloaming and at dead of night 
—this aphlogistic property of the nitro powders cannot be over- 
valued. I have frejuentiy observed that fowl which rested undis- 
turbed by the boom and the rousing echoes evoked by the discharge 
of a heavy punt gun in the twilight, would quickly spring to the flash 
and shower of sparks given off by the black: powder from the over- 
loaded gun of some old coast-gunner. 

Another matter of vital importance to the users of big shoulder 
guns is the question of recoil. If it can be proved that this can be 
tone! down or reduced by the use of a nitro powder, most big gun 
men will be quite ready to give the matter their more serious con- 
sideration. 1 am quite of the opinion that there would be more 
users of big guns, if it were not for recoil ; for although to a certainty 
weight tells, still, after all, it is recoil that kills. Weight of gun is 
not the onlv factor determining the question of what we shall use in 
the way of wildfowl guns; for the weariness of a man tared by 
carrying a heavy load is as nothing compared with the feelings of one 
who has undergone a severe punching, and been well shaken up by a 
heavy and violent recoil oft repeated. 

I have on various goo ^e -shoo ting expeditions carried for many 
miles, over extremely rough ground, a 4-bore weighing three times as 
much as an ordinary game gun, without experiencing anything 
approaching to the discomfort I have felt after being mauled and 
pounded by a severer kicking gun of half the weight. 

It must be said, however, that in judging of the weight and nature 
of recoil by the feelings alone one is apt to be misled ; for according 
to the state of bodily health at the time, so will be the sensation 
produced by a normal recoil. The man with a liver, or the shooter 
of nervous temperament, will be liable to suffer far more discomfort 
from a moderate recoil than would a slimmer-built sportsman in 
robust heilth. This, possibly, may account to some extent for some 
extraordinary statements advanced from time to time with respect to 
recoil by men who should be qualified to speak, if lengthy experience 
in the shooting field counts for anything. 

Although one's state of health is likely at all times to affect the 
rough and ready verdict given on recoil as felt in the field, the real 
point to consider is the kind of blow delivered by the gun on the 
shoulder ; for, after all, I take it to be the speed of the blow and not 
the weight of it that tells. Thus the powder which is so consumed 
as to hit the gun back against the shoulder will punish the shorter 
far more than a slower-burning powder whioh thrusts gun and 
shooter back together. A powder doing its work near the breech of 
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the gun * ill, under ordinary conditions, exert greater strain at that 
part and look sharper than a powder consuming gradually along the 
tube. And thus it may even be that a powder which by its violent 
impact moves the shot suddenly, so as to cause it to leave the 
cartridge at a high rate of speed, will exhaust itself sooner, and 
impart to its charge no higher muzzle velocity than a powder which, 
starting more moderately, gathers speed as it goes. The one is like 
a sprinter who starts off at a speed he cannot maintain, whilst the 
other may be likened to a runner who improves as he goes. Anything 
which delays the movement of the shot at the moment of starting — 
as, for instance, an undue turnover of cartridge case, a tightness or 
shoulder at the cone — is calculated to produce similar effects with a 
coarse slow-burning powder as might be obtained from a finer-grained 
powder meeting with no such obstruction. 

Uniformity of size and density of grain are important matters in 
determining the regularity of shooting of any powder. I am quite 
of opinion that any powder which has a great percentage of small 
grains amongst the normal-sized grains, or a powder that, by reason 
of its friable nature, is liable to pulverise much, cannot be looked for 
to give the best and most regular results ; as on occasion when an 
undue proportion of the dust or small grains gets collected by 
shaking or in other ways, and so is loaded into the cartridge case, it 
is likely to try both gun and shooter most severely. Mixed-grain 
veils 
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than was the case when mixed shot was recommended 
faddists for use in game guns. 

In order to discover a really suitable and reliable nitro powder for 
use in duck-guns, I have, throughout the present season, been putting 
to a practical test upon wildfowl the capabilities of the three nitro- 
compounds Schnltze, E.G., and Amberite. as used in 8-bores. Most 
wildfowlers of experience are aware that wildfowl guns may be 
broadly divided into two classes ; in the first, we have guns bored to 
shoot with paper cases, and, in the second, the more modern brass- 
ease gun, bored suitably to obtain the best results with the Eynoch 
thin brass " perfect " case. The prominent features of each style of 
pun having some years ago been thoroughly explained and compared 
in these columns, it will be unnecessary for me to dilate upon them 
now to any great extent. Suffice it to say, for the information of 
younger readers, or of any who may not have the facts fresh in mind, 
that the two guns, paper and brass case, are chambered to take a case 
of the same sue externally, but, owing to the thinner material of the 
brass " perfect " cases, these are internally of greater diameter than 
the paper oases. Therefore we find in the brass ease gun leas differ- 
ence between the diameter of the cartridge chamber and the bore of 
the barrel than occurs in paper-case guns, and thus the gun bored 
for " perfect " cases is larger than its nominal size— a 10-bore wad 
being required to fit a No. 12 cartridge case. 

I have heard it asserted that nitro powders do not shoot so well in 
braes-case guns as in paper-case guns ; and although I was prepared 
to find that this was so, and that the turning in of the paper cartridge 
case would be of material assistance to a slow igniting or burning 
powder, to so gather together its forces as to come through the ordeal 
fairly well as compared with its performance when loaded in the thin 
brass cases, nevertheless in practice I find that undeniably the nitros 
shoot well in brass cases ana guns bored suitably. 

The primary object of these tests was the subjecting the powders 
named to as fuU ; complete, and practical a trial upon wildfowl under 
the usual conditions of the sport as pursued in this country. The 
Field having already given us most valuable information relative to 
the jjerf ormance of wildfowl guns upon the target, there will be no 
occasion for me to again go into this matter: and. therefore, any 
results of target experiments that I may give are offered merely as 
being supplementary to the work in hand, and as affording some data 
wherewith to compare the actual performance upon fowl of the 
several guns, powders, and charges used. 

Although not designed to be a test of the gun per as, I naturally 
selected as good and regular-shooting guns of each kind (paper and 
brass case) as might readily be obtained ; so that after all, in addition 
to serving their ostensible purpose, these target trials may, in some 
degree, assist wildfowlers in arriving at some definite conclusion as to 
the performance of good shooting guns bored for the paper and brass 
oases when using the powders named. In the foregoing sentence I 
have used the term "in some degree" advisedly; for each season 
now brings with it a crop of new nitro-compounds, and, in addition, 
shows one or other of the old powders in a new guise ; and, mor< over, 
as the several powders now vary so much in behaviour one from 
another, and require to be applied so differently, the need for trials 
both at the target and in the field is more real and urgent than ever. 
If the shooting world could rest assured that a powder, once issued, 
could always be relied upon to possess the same properties, and that 
each " brew " could be implicitly trusted to display the same qualities 



as its predecessor, then truly might the sportsman say he was shooting 
with a certain powder. Now, however, save and except for the trials 
conducted bv the Field from time to time, we are certain of little 
more than that the powder in use at the time being possesses the 
same name as before. 

The father of our nitro powders, Schnltze, appeared in a slightly 
altered form last year, it having been ^iven to us in a much better 
condition for handling and loading, being so hard in the grain as to 
practically do away with one drawback so detrimental to the exhibi- 
tion of regular and satisfactory results ; for with the old 8ohultze, in 
common with all easily compressible powders, there was ever present 
the risk of over-ramming in the cartridge ease when loading. In this 
respect, E.C. had already been improved some few seasons ago. 

I will first give the record of the shooting of the paper ease gun 
which I have been using this season ; this gun I find to be a very 
regular performer. Each charge was weighed and cartridge loaded 
by myself; I shot the gun at the London Shooting School, firing 
from the rest, the spring of their recoil machine being screwed up to 
201b. The gun first used was the 

PAPER-CASE GUN. 
A full-choke double 8-bore paper-case gun by J. and W. Tolley, chambered 
to take 3$in. cases, weight 141b., target 30in. circle marked on large iron 



plate, distance 60yds., Bight Babbbl, Eley*s Gastight Gases, oharge 
84grs. SCHTJLTZE, 1 Mock-and-pink Field wad, Jin. soft felt, 1 card, 
2Joz. No. 1 chilled shot 106 pellets per oz., 1 card and nice turnover. 
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Bight Babbbl, AMBEBFTE ; oharge 80grs., wadding, Ac., as before. 
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Bight Babbbl, BLACK Powder (C. A H., T.S., No. 4 grain); oharge 
168grs., with wadding, Ac., as before. 
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SPOBTING GUNS AND GUNPOWDEBS. 



As in the oourse of the foregoing experimente I hod several 
noticeable or bad hang-fires with the Amberite powder, and also on 
one or two occasions a slight hang with both Schultse and B.C., I 
determined to try Kynoch's Perfectly Gastight Cases, and with the 
following result : 

Bight Buuucl, SCHULTZE, in Kynoch's P.G.T. Cases; load as before. 
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Bight Babul, E.C. Powder; load, Ac., as before. 
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Bight Babbbl, AMBEBITE ; charge 80grs., and wadding, Ac., as before. 
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Bight Babul, BLACK (C. & H. t No. 4 grain, T.B.); 168grs. charge, 1 
before. 
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I found the ignition of the Schultse and E.C. powders to be much 
more perfect with Kynoeh's caps ; also that with Amberite the hang- 
fire did not occur so often, and, when it did occur, it was not of such 
long duration. Apart from spoiling one's sport, this question of 
hangfires may not at first sight appear to be of much moment. They 
must, however, be guarded against as a possible source of danger. 
Otherwise, in an unguarded moment, the shooter might relax his grip 



of the gun too soon, and thus receive a blow sufficient to break his 
collar bone, or dislocate wrist, thumb, or finger *, for these guns with 
their heavy recoil are not toys to be played with. Or, again, when 
firing a quiok right and. left, should the first barrel hang fire and the 
second go off smartly, it would amount to a simultaneous discharge, 
and then, possibly, something about the gun might be strained or 
have to give way. The more I see of it, the more am I becoming 
convinced that the question of suitability of ignition plays a vastly 
important part so far as our nitro powders are concerned. Indeed, 
so vital a matter is this, that the question of the cap will determine 
whether a powder may be used or not. 

In the foregoing trials I do not pretend for one moment to say that 
the best charges of the respective powders were used either (1) as 
regards the most suitable quantities for the gun itself, or (2) with 
respect to the proportion of powder to shot ; and I should look for 
some slight modification of result, say, when the powder charge was 
increased, but still not sufficient to affect the verdict as between the 
powders to any appreciable extent. 

I have taken considerable pains to put the matter as plainly as 
possible, taking the penetration as shown by the card rack as being at 
once the clearest and most palpable proof of the driving powers of 
the several powders. The card rack contrivance for testing the pene- 
tration of the shot pellets is as simple as possible, and it post pesos 
some important advantages over Pettit's pads. In the former, the 
holes are punched clearly and distinctly in the strawboards, and the 
pellet, having done its work, drops into the space beyond the last hole 
punched. In going through the pad, however, the pellets do not 
punch clean holes ; for the sheets of brown paper are held tightly 
together, and. as a consequence, a pellet may break many more sheets 
than it actually pierces ; # and as the paper punched out from the 
first few holes is apt to drive along in front of the pellet, it so retards 
its progress as to make the test unfair and unreliable, both as regards 
the force exhibited by the shot of one size, pellet to pellet, and also 
with respect to the force displayed by larger shot as compared with 
smaller pellets. The record of the shooting of the brass case gun, 
along with my experience in other respects, must be deferred: for 
another artiole. Henby Sha&f. 



(Field, March 2, 1895 ; Vol. 86, p. 257). 

A matter of vital importance as affeoting the range and penetration 
of the shot is the bruising of the pellets within the gunbarreL 
When conducting the foregoing tests, I found, on shooting at the 
strawboards, that many of the pellets were much knocked about— hi 
fact, rendered quite shapeless. In nearly every instance it wae 
observable tbat these battered pellets were the laggards in piercing 
the strawboards, and that, in just proportion to the rotundity of the 
pellets, so was their penetration. A perfectly spherical pellet of 
No. 1 shot would pierce twenty-six or more of the strawboards at 
60 yards : whilst in many instances the battered missiles did not get 
through half that number of sheets. This deformation of the shot, 
whether caused by the first jamming together on the impact of the 
powder explosion, or by the severe constriction in passing through 
the choke, undoubtedly interferes with their penetration, and there- 
fore with the ranse of the gun. in a most marked manner. It may 
be that the severity of the choke is in some measure answerable for 
this, and that, by putting so great an amount of constriction upon 
the shot, the gunmakers possibly are defeating their own ends, in 
that the primary purpose for which wildfowl guns are constructed, 
viz., length of range, is to some extent interfered with. The chilled 
shot doe * not appear to be made so hard as formerly, and this, I take 
it, is a disadvantage where crushing of the pellets occurs. In my 
opinion, it would be well to sacrifice a modicum of weight for hard- 
ness, if by so doing sphericity of the pellets is retained ; for although 
the greater the specific gravity of the pellets the better, as n gristing 
towards directness and length of flight, yet a mis-shaped heavy pellet 
will not travel so straight as a lighter and rounder pellet, while it is 
liable to be outdistanced. I will next give the result of my target 
experiments with the 

Brass-case Gun, 

a full-choked double (nominal) 8-bore bv W. W. Greener, chambered 
to take Eynooh's thin bras " perfect " 3&in. case, and weighing 161b. 
Before proceeding farther it mav be as well to point out, lest it should 
escape notice, that, by reason of their larger gauge, guns of tlr's class 
cannot be placed in the same oategorv as the paper-case guns (being 
almost 6-bores in point of fact) ; for I find that the internal diameter 
of the thin brass " perfect" NV>. 8 cartridge oase gauges *896in., or 
exactly 6^-bore — i.e. midway between 6 and 7 gauge. This gun I also 
shot at the grounds of the London Shooting Sohojl at the same large 
" plate " as before, the distance again being 60 yards. The cartridges] 
were loaded by the maker of the gun. 



NITRO POWDEES IN WILDFOWL GUNS. 



Schultzx Powder (Bight Barrel). 

Charge 84grs. 2 one black-and-pink "Field" wad, one thick felt, 
another " Field " wad, 2 Jot. No. 1 shot, and thin card.— N.B. I find, 
on weighing and counting two or three samples, that this shot oounte 
only ninety-six pellets to the ounce. 



Pattern 
on SOin. 
Circle. 


Aver- 
age 

torn. 


Hits 

on 

Card 

Back, 

8in.by 

Sin. 


Average 
number 

of 
Straw- 
boards 
pene- 
trated. 


Grand 
aver- 
age 

pene- 
tration. 


Highest 
number 

of 
Straw- 
boards 
pene- 
trated. 


Aver- 
age of 
highest 
pene- 
tration. 


Becoil 

in 

pounds 

abov4 

twenty. 


91} 
79 

72 r 
as) 


82 


4 
S 

4 
5 

4 


20) 
24/ 

at 

22 C 

as) 


22 


an 

88/ 
2»V 
8lC 
28) 


80 


86}lb. 



Lbft Barbxl, aCHULTZE ; charge, Ac., as before. 





4 


19 -\ 




90\ 






4 


22/ 




28/ 




88 


4 


20 y 


80| 


81V 


29 




2 


21 V 




26 ( 






5 


22) 




so) 





651b. 



r Barbxl, E.C. Powder; 84 grs., wadding, shot, Ac, as before. 
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Lin Babul, AMBEBTTE Powder; charge, Ac., as before. 
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Babbbl, BLACK Powder (presumably Plgou, Wilis, and Laorenoe's 
•• Allianoe," No. 4 grain) ; charge 166grs., wadding as before. 
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The crushing of the shot pellets was to be observed also with the 
Greener gun ; and, from what I have seen, I am convinced that this 
may easily rob a gun of at least 26 per cent, of its effective killing 
power. Some may urge that a mis-shapen, angular pellet will deal a 
more telling and deadly blow, and cause fowl to collapse much quicker 
than will a round pellet, which penetrates with comparatively little 
shock. This argument might hold good supposing; the battered mis- 
sile reaches the fowl, which is extremely problematical at long ranges ; 
bat, even if it does get there, it oertainly is not in the best form for 



piercing the strong feathers and downy covering of the geese and 
ducks. 

The loads used of the nitro powders in the foregoing tests are 
rather light in proportion to the weight of shot ; and they certainly, 
so far as the weight of the gun aud the recoil as felt at the shoulder 
is ooacerned, may be increased without sacrifice of comfort or safety. 
A charge of these powders equivalent to 7drs. of black powder would 
appear to be a somewhat more proportionate charge for driving the 
2ms. of shot with greatest effect. I therefore loaded some cartridges 
with exactly lOOgrs. of Schnltse and E.G. (98grs. would be the 
equivalent of 7drs. black, but I put the lOOgrs. measure in my scales 
for uniformity), and 94grs. of Amberite. These cartridges I have 
been using on tough fowl, like brent geese and sea-going ducks, with 
eminently satisfactory results. Henry Sharp. 



(Field, March 26, 1898; Vol. 91, p. 445.) 

Concentrated Nitro-Compounds. 

The work of finding out suitable oharges of the concentrated 
powders for use in heavy shoulder duck guns is slowly progressing. 
But this matter of fixing the charges for 4-bores and 8-bores, as I 
have previously remarked, is not altogether plain sailing. The 
powder manufacturers themselves have not, in this respect, much 
information to give respecting their several productions — these 
newer forms of mtro-compoundji — they having been more professedly 
designed for use in 12-bores and ordinary game suns. Thus, having 
so few data to work upon, the task has practically had to proceed ao 
initio. I have, therefore, sought the assistance of my very good 
friend Mr H. F. Phillips, in order that he— aided by those scientific 
instruments which have already recorded so many valuable experi- 
ments for the benefit of readers of this paper — might give me some 
idea as to the oharges of various condensed powders suitable for use 
in 4-bore and 8-bore shot guns. The aid thus rendered has lightened 
my labours very considerably ; indeed, it will be patent to all who 
have given the subject any consideration that in the fixing up of 
suitable proportions of powder to shot more may be learnt by the aid 
of the chronograph and pressure gauges in one day than can be 
gathered in a whole week of shooting at the target and penetration 
cards. Moreover, the velocity to be imparted to the shot is not the 
sole consideration in trials of the sort ; the question of the pressures 
given by the powder upon explosion is naturally matter for careful 



The man who uses black powder feels tolerably well assured as to 
the effects that will be produced on using increased charges of his 
favourite powder. He, often enough, runs on the assumption that 
two and two make four, and acts accordingly. Not so the nitro man ; 
for he is fairly well aware that, in his case, the result obtained by 
an increase of the powder charge is not exactly a question of simple 
addition: as two and two may, so to speak, make six, eight, or even 
more. In other words, the doubling of the powder charge, suoh as 
takes place in duck guns, will almost certainly be productive of results 
that do not show an increase in a ratio strictly proportionate to the aug- 
mentation, if we take black powder as the standard for comparison. I 
have frequently come across, and I daresay others have also, the pro- 
fessional coast gunner, whose favourite powder measure for his shoulder 
duck gun is the bowl of a day tobacco-pipe. With this he trundles, 
and unetintingly, two or three, perhaps tour, of such rough measures or 
black powder into his piece, according to its capacity and weight. 
With the more extended use of nitro powders and breech-loading guns, 
all suoh rough and ready methods of loading are sinking into desuetude ; 
so much so, in fact, that at the preseot time the breech-loader is oftener 
to be found in the hands of the professional wildfowler th<m is the 
muzzle-loader— this, by reason of the handiness. quickness, and 
certainty of the former, as well also from the fact that the method of 
loading with cartridges at the breech lends itself more readily to the 
use of nitrocompounds, and not altogether, as some might suppose, 
because good results cannot be obtained with a nitro powder in muzzle- 
loading guns. It certainly is somewhat difficult to get uniformly good 
results with nitro powders out of a muzzle-loading gun : but I distinctly 
remember shooting fairly well with Sohultze soon after that powder 
came out, loading it carefully into a 18-bore muzzle-loader that I 
possessed at the tune. That was in the old days, when that explosive 
was widely known amongst sportsmen and gunmakers as " sawdust " 
powder, and long before it was presented in its present rounded 
granular form. 

Of the vast number of useful things in this world of which people 
are happy to be possessed, few are scarcer than 4-bore crusher 
gauges. In all probability the grand total of their number may 
readily be summed up on the fingers of one hand. My sense of 
obligation— and, so I take it, that of the 4-bore men amongst my 
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reader*— to Mr Phillips m therefore greater in that he Laeundertaken 
to ascertain the pressures, and alio, by means of the chronograph, the 
shot Telocities of certain charges of the oonoentrated vitro powders 
loaded in 4-bore cases. Below are given the results of a trial of the 
Walsrode, Shot-gun Rifleite, and Normal powders. These certainly 
are pleasing, for with these charges considerable uniformity is 
attained in the matter of both pressures and velocities. This 
uniformity is all the more noticeable if one has regard to the fact 
that the powders named were more especially designed for nse 
In gone much smaller than a 4-bore The tables appended would, 
however, seem to establish as a fact that the powders named may 
be advantageously used in a gun of this size. The velocities are 
as high as need be desired, whilst the pressures recorded are not too 
high for use in guns of sound construction, substance, and weight. 
Higher velocities might be secured, but as their attainment would 
necessitate a corresponding increase in the pressures, I think that 
the sportsman will rest contented with those obtained. The velocity 
of 1800 feet per second, at a range of 10 yards from the muzzle of the 
gun, imparted to the shot by these powden, should surely be enough 
to satisfy most people even at the present advanced stage of gun and 
powder manufacture. 

The three hinds of powder were loaded in similar fashion, except 
that the charge of Walsrode was 75grs , that of Shot-gun Rifleite 
86grs , and that of Normal 80grs. ; the charge of shot throughout 
was 8oz. of No. 1 ; the wads for Walsrode and Shot-gun Rifleite were, 
—first a " Field " wad, then four 3-inch felts and thin card, with a 
thick card over the shot ; but with Normal, owing to difference in 
bulk of the powder, there were three felts instead of four, and a pink- 
edge wad, the rest being as before stated; Eley's red Walsrode oases 
were used with all the powders. The results were as follows : 

(Barometer, 29"44fn. j Thermometer, Wet hulls 30° ; Dry, 89?.) 

Velocities (10 yards) in feet per second. Averages. 

Walsbodk 1245 ... 1260 ... 1240 ... 1287 ... 1235 ... 1255 = 1254 

8. O. Birusin 1964 ... 1345 ... 1330 ... 1351 ... 1380 ... 1327 - 1344 

Nobmal 1316 ... 1816 ... 1327 ... 1293 ... 1304 ... 1277 * 1306 

Pabssuubs in Tons per square inch. Averages. 

Walsbods 2*07 ... 3-40 ... 2-01 ... 3-40 ... 3*28 ... 3*00 = 3*16 

StQ.BirLHTE 3'86 ... 302 ... 8*56 ... 3*06 ... 3*42 ... 3-28 = 3*20 

Normal 3'OB ... 3-80 ... 3-72 ... 8-62 ... 4-00 ... 3*76 * 3-30 

Half a dozen 4-bore cartridges sent to me by Messrs Nobel were 
then tried by Mr Phillips. These were charged with Ballistite of 
slightly altered form. This powder is granulated somewhat differently 
from the ordinary game-shooting Ballistite. and is expressly designed 
for use in 8-bore and 4-bore duck guns. This powder was loaded in 
Eley's yellow " Pegamoid " paper Ballistite cases, with deeply coned 
base: the charge being said to be 85grs. to 3oz. BB shot, but this 
could not be verified, as the whole of the cartridges were expended in 
the trial, the results of which are now given : 

(Barometer, 29*44; Thermometer, Wet bulb, 39° ; Dry, 89°.) 

Vblocitxbs (10 yards) in feet per second. Averages. 

WttDFOWLmo BaLUSTITS 1339 1860 1382 = 1360 



Pussu&ss in Tons per square inch. 
WrLDrowuHe Ballisttr 2*58 2*20 , 



Averages. 
2*43 = 2-40 

I will now give the results of some trials at the target of the four 
concentrated nitroi mentioned, first taking 

Walseodb. 

The gun used in this and the following trials was the same as used 
by Mr Phillips, viz., a single 4-bore weighing 131b. 4oz., barrel 41in. 
in length, makers Messrs Thomas Bland and Sons, London and 
Birmingham. The Eley red paper Walsrode oases were used, the 
powder charge being 75grs. and the weight of shot 80s. I had 
intended using No. 1 shot of 104 pellets to the ounce, but found that 
Bhot of this sue was unprocurable at the moment, several samples 
counted falling below or rising considerably above the particular size 
specified. I had therefore to fall back upon a size of soft or 
unhardened shot counting 270 pellets to the 3oz. charge employed, 
this being the No. 1 of certain shot manufacturers. The wadding 



and turnover of oases was the same as in the cartridges used in the 
foregoing trials. Thus, in the case of the 4in. oases used, about an 
inch of useless lumber, in the form of wadding, ia necessary to fill the 
space so as to insure the proper amount of tube being left for the 



turnover. It would ther e for e be possible to have the eases for this 
powder no more than 8in. in length — truly a great gain for the snorts- 
man. The gun was fired from a rest, the distance in every case being 
60 yards, the pattern being counted within a 30in. circle. 
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This is a remarkably clean powder, scarcely any residuum left in 
the barrel. The ignition was perfect, there being not the slightest 
symptom of a hang-fire. 

Shot-Gun Rifleite. 

The gun, cartridge case, wadding, and load of shot were the same 
as in the foregoing trial, but the powder charge was 86grs. 

Patterns. Avenge. 

8.-G. Buxirri 50 ... 48 ... 64 ... 65 ... 73 ... 56 = 50 

Penetration: 1 pellet through 23 strawboards. 

On testing this powder for penetration, it was rather disconcerting, 
not to say annoying, to find that in the whole series of six rounds one 
pellet only entered the aperture of 8" by 3" left on the target for the 
card rack. Two or three pellets glanced off the edge of iron plate, 
and so into the hole, but these, of course, penetrated but a few sheets, 
and so were not counted. An unfortunate series such as this might 
not occur once again in one hundred trials of the sort. 

This powder also was remarkably clean, scarcely soiling the gun- 
barrel in fact, and there were no hang-fires. 

Normal. 

Of this powder the charge used was 80grs., and, owing to its 
being slightly bulkier than the others, only three felt wads, instead 
of four, besides a pink edge, and two card wads were used. The other 
conditions were exactly the same as in the foregoing trials. 
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There were no hang-fires with this powder; and it, too, is very 
clean. 

Wildfowlino Ballistite. 

Messrs Nobel have been at considerable pains to meet my wishes, 
for not only have they produced ooned-base 4-bore and 8-bore car- 
tridge cases with suitable caps, but a special form of Ballistite has 
been made expressly for use in guns of tbis size. 

For this trial the powder oharge was 88grs. 2 in Eley's primrose- 
coloured " Pegamoid 1 ' paper Ballistite case with deep-coned base ; 
the shot oharge being Sos. of chilled No. 1, counting 813 pellets to 
the full oharge -, a thin card overshot wad, with an fcin, card, sjni. 
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feltine, Jin. soft felt, and another ftin. card over the powder, leaving 
sufficient tube for a good turnover. 

• Pattebss. Average. 

Weldtowlzmo Ballibttr... 125 ... 112 ... 95 ... 120 ... 130 ... 123 = 117 

PlKBTEATIOW. 
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All the patterns made with this powder were most evenly distri- 
buted on the target. The ignition and combustion appeared to be 
perfect, a residuum of fine dust only being left in the barrel after each 
discharge. One very noticeable feature of the foregoing trials was 
the marked superiority of the chilled over the soft shot in the matter 
of penetration. It was found on taking the pellets from the card rack 
that the soft shot had been completely knocked out of shape within 
. the gunbarrel, whereas the form of the chilled shot pellets bad been 
much better preserved. The soft shot were so greatly crushed and 
indented that, although much weightier individually than the hard 
shot, they fell considerably behind the latter in the matter of pene- 
tration. I have previously had something to say in these columns 
respecting the crushing, of the shot pellets. It is a matter of con- 
siderable importance where the killing of wildfowl at long ranges is 
involved, and I may therefore revert to this subject again when I 
have had a more extended opportunity for testing chilled and soft 
shot side by side. 

I will now give particulars of some shooting I have done with 
loads based on the results of the foregoing researches. 

Walsbqde in* 4-Bores. 

This explosive was, I believe, the pioneer of the concentrated 
powders now before the sportsman ; and therefore with it— as I am not 
forgetful of the old adage of one's sohoolboy days respecting the 
senior's right of priority — I commence my report. A beginning was 
made with 75grs. of Walsrode and 3oz. of No. 1 and larger sizes of 
shot, in Eley's paper cases made especially for this powder ; these 
have large caps, and the interior of the base of the cartridge case is 
slightly cupped, or what is technically termed coned. These small 
charges of powder occupy so little room in the 4in. case that three and 
a half, sometimes even four, felt wads had to be employed to fill 
up the space, so as to allow a proper amount to be left for the 
turnover. 

One can entertain but few doubts as to the various important 
changes that will eventually ensue whenever the time comes for the 
concentrated powders to be more fully adopted. It is perhaps only a 
Question of time before this takes place. I have not the slightest 
doubt that these higher forms of explosives are certain to be much 
used for wfldfowling purposes— provided, of course, that they are 
found to be thoroughly reliable and controllable when fired in the 
large charges necessary for wide-bored shot guns. This being so. 
one can plainly foresee changes more or less great that will be called 
for in the direction of a shortening of the cartridge case, and also of 
the gunbarrel, thus rendering both gun and ammunition more portable ; 
this, truly, will be a great gain, and one for which all wildfowlers 
will doubtless be sufficiently grateful. # 

There is for the wildf owler something peculiarly fascinating in the 
idea of a waterproof powder, by reason of the fact that the sport he 
fol'ows is nothing if not humid. We are assured that this powder 
now under discussion, as well as others of concentrated form, are 
practically impervious to damp. This, then^ will be a great boon to 
the wildfowler, whose ohief concern hitherto m all his wanderingB has 
been to keep his powder dry. It is rather startling to find our very 
earliest and most deeply rooted convictions respecting the attributes 
of gunpowder so completely upset by the terms 'waterproof." 
" damp-proof, M Ac., which are bestowed upon the explosives of the 
day. Still, the most ultra-conservative sportsman amongst us must 
rejoice over the fact that the affinity for moisture exhibited by our 
old servant black powder is not shared by some of the later issued 
nitros. 

The gun used for the purpose of testing Walsrode and one or two 
other concentrated powders on wildfowl is a powerful double 4>bore. 
made by Messrs Joseph Lang and Son, Pall Mall, S . W. It is a swivel 



gun weighing something over 261b., and has proved to be remarkably 
handy and efficient, both on board a punt ana in a small sailing yacht, 
whenever it has been found possible to use it— which certainly nas not 
been often, owing to the extremely mild character of the past wild- 
fowling season. 

Some few weeks ago I went aboard the tight little yacht which has 
carried me safely on many wildf owling expeditions. It was Thursday 
midnight, and I intended stopping on board for a couple of days. The 
wind was strong from the south- west, and, as our anchorage had been 
chosen not so much for shelter as to suit my oonvenieno?, the little 
craft rolled pretty considerably that night, particularly at about the 
time of high water, when we were exposed to the full force of the 
wind and wave 3. The following morning the anchor was weighed 
and we were under way some little time before daylight came. Sun- 
rise found us making the best of our course for some sandbanks 
where there was shelter as well as feed for the fowl. On our way 
we fell in with a party of scoters. These diving ducks—known 
locally as black ducks— appear to find that particular spot 
to be much to their liking, for they have been observed there 
all the past winter. I determined to take a shot at them on 
purpose to try the gun and powder. They were so much scattered 
that a really effective shot could not be made, and a right and left 
from the double 4-bore, with No. 1 shot, at about seventy yards, 
stopped only three birds. As ; however, two of them were stretched 
out quit9 dead, I was wall satisfied with the result of this, the first 
shot with Walsrode ; for after a shot at these dusky fowl, at anything 
but the closest range, it is quite the usual thing to find many more 
birds wounded than killed. Scoter No. 3 was so lively that we went 
to secure him first; this, however, we found to be impossible, for 
after giving us a remarkable exhibition of his diving powers he 
vanished we knew not where. After making one or two tacks in the 
choppy sea in the vain endeavour to sight this wounded bird, we 
relinquished the ohase and went in quest of the dead birds, which by 
then had drifted some considerable distance on the tide. On re- 
covering these, we found that one was killed with a shot through the 
head, whilst the other had been effectually stopped by two pellets 
that had penetrated deeply into the side and breast. 

With one exception, the remainder of that day was uneventful so 
far as shooting afloat went. We had been cruising about for several 
hours trying to obtain a shot at several small groups of mallard and one 
lot of shellducks that were viewed, but without success. At length, 
however, our efforts were rewarded by obtaining a fairly good shot at 
three ducks. As soon as I could distinguish the sex of the birds- 
there were two drakes and one duck in the little group — I trained the 
gun on to them in the determination to take one shot on the water 
and the other in the air. When we had approached within 
a hundred yards or so they showed signs of alarm, but we gained 
another ten yards before they turned head to wind with the evident 
intention of springing. Then I instantly pulled trigger. The aim, 
however, was defective, for the boat wasiumping about a bit, and the 
shot striking short no harm was done. The second barrel, however, 
rectified the mistake somewhat, for, on taking careful aim well above 
them as they sprang into the air, I had the satisfaction to see a fine 
mallard tumble headlong into the water. This bird was struck 
through the neck and under the wing by two single B pellets, and 
was giving its last kiok when gathered m the landing net. 

That evening I went ashore for flight, taking with me a stout 
single 8-bore and cartridges loaded with 60grs. of Walsrode and 2£oz. 
of No. 1 shot. It was a very bright evening, and the ducks came in 
sky high. Three shots were fired l all of them at great distances, 
and one duck was brought down whilst flying past alone at fully sixty 
yards distance. Henry Shabp. 



TRIAL OF 8-BORE DUCK GUN WITH DIFFERENT 
SIZES 07 SHOT. 

(Field, Nov. 9, 1896} Vol. 86, p. 751.) 

Sib,— I feel sure it would be a very great boon to wildfowlers in 
general to receive some enlightenment as to the extreme distances at 
whioh the various sizes of shot in use for wildf owling retain sufficient 
penetration to kill clean. There is, I am afraid, at present much 
divergence of opinion in this respect, my shooting friends using every- 
thing from No. 6 to BB. 

My own impression is that the shot to be used should be the 
smallest possible, consistent with sufficient killing power, up to say 
between 80 to 100 yards ; but the difficulty lies in ascertaining what 
size this is. 

Now, Sir, knowing your anxiety to support and foster every 
description of sport, I would ask If you can kindly see your way to 
promote, through the agency of the Field, some experiments in this 
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direction, which would, I am sure, be hailed wLh deligut by all wild- 
fowlers as setting aside for once and for all the, at present, very mnoh 
debatable question of penetration at extreme ranges of various shot 
in connection with wildfowl guns. E. J. 

[In accordance with our correspondent's request, we have carried 
out some experiments, at 80 yards and 100 yards, with three sizes of 
shot, with an 8-bore single duck gun, bored for "perfect " oases, and 
made by Messrs. J. and W. ToLley, of New Bond-street, London. 
The same oharge (7drs. of C. & H. No. 7 powder and 2Jp*. of shot) 
was need throughout the trial. In the 24oz. oharge of BB shot there 
were 190 pellets ; in an equal weight of No. 1 there were 260 pellets ; 
and of No. 2 there were 805 pellets. The penetration was taken by 
one of Messrs. Cogswell and Harrison's straw-board racks. The 
results obtained by firing six rounds of each kind of shot, at the two 
ranges, were as follows : 

EIGHTY YARDS RANGE. 

Patterns in 80in. circle. Average. 

BB 22 2720268028-25 

No.l 8426292942 87 =»88 

No. 2 884660 47 8848-44 

Penetration of straw-boards. Average. 

BB 22 27 28 28 80 25 = 26 

No. 1 15 14 18 16 22 21 - 18 

No. 2 10 15 15 12 16 16 - 14 

ONE HUNDRED YARDS RANGE. 

Patterns in 80in. circle. Average. 

BB. 14 20 14 17 12 12 - 15 

No.l 20 17 14 18 18 22 - 18 

No. 2 20 19 28 27 27 21 - 28 

Penetration of straw-boards. Average. 

BB 18 17 12 19 13 14 = 15 

No. 1 U 9 8 11 10 9-10 

No. 2 10 96799- 8 

No. 4 shot was also tried, both at 80 and 100 yards ; but the pene- 
tration was not sufficient, and the pattern was too muoh scattered. 
No. 2 shot, in our opinion, is the smallest size that should be used 
between 80 and 100 yards range. 

The weight of the gun was 14£lb. ; length of barrel, 37in.— Ed.] 
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KILLING CIRCLE OF WILDFOWL GUNS. 

(Field, May 26, 1894; Yol. 88, p. 738.) 

Sir, — A short time ago your correspondent " Sheldrake" suggested 
that it would be interesting to know how many single docks would 
be bagged by an 8-bore, at 60, 70, and 80 yards, with Nob. 1, 2, 8, 
and 4 snot. 

We have made the experiment at the tracing of a plucked mallard, 
broadside on, with a double 8 bore, having 36in. barrels, weighing 
121b., and having the reputation for being a good one. 

The load throughout was 6drs. G. & H. No. 7 black powder, and 
2£oz. shot (Walker's chilled). All the rounds were central. 
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From the foregoing figures, it will be seen that the smallest shot 
gave the best results, on account of the increase of pattern in the 
oharge. It is interesting to estimate what the results would have 
been had one size of shot for the forty-eight rounds been used — c.y. : 

No. 1 would have hit with 40 pellets, and killed 20 ducks. 
No. 2 „ 48 „ ,,20 „ 

No. 3 „ 56 „ ft 24 ,« 

No. 4 „ 104 „ „ 82 „ 

If any of your readers have an exceptionally good 8-bore, and 
would like it tried in thesameway as we have done in this instance, 
they may send it to us { with suitable cartridges, carriage paid, and we 
shall be nappy to test it, and to send you the results for publication. 

London Shooting School Company. 

Willesden Junction, N.W., May 21, 1894. 

[The new address of this company is London Sporting Park, 
Hendon, N.W.] 



TBIAL OF HEW SAMPLES OF NITRO POWDERS. 

(Fuld, June 80, 1894 ; Vol. 88, p. 982.) 

SCHULTZS AND AmBIBITB. 

Many are the changes which have been introduced into the manufac- 
ture of nitro powders in recent years, and remarkable are the differ- 
ences, in appearance as well as effectiveness, between the numerous 
smokeless explosives of the present day and the very limited number 
which were in existence a decade or two ago. Few persons whose 
acquaintance with Schultze powder has been made since it assumed 
its present granulated form would be likely to recognise the " fluffy " 
orange-coloured material sold under the same name about a quarter 
of a century aoo, or the " cubical" grains which were afterwards 
adopted, and which led to its being called " sawdust" powder ; yet 
the "fluff," the "sawdust," and the present round granules are 
practically the same in their chemical constituent*, being composed of 
Iignine or wood fibre which has been submitted to the action of nitric 
add ; the differences are due to modifications in the process which 
have been introduced with the view of obtaining greater reliability 
and uniformity of result. 

The latest change in the process of manufacture of the Sohultse 
powder has been the hardening of the grain, with the view of pre- 
venting the bad results which not unxrequentlyarise from careless 
loading and over-ramming of the cartridges. We have had sent to 
us, from time to time, many nunples of cartridges which have been 
forwarded by correspondents who have requested us to tell them 
why they shot so badly ; and it has not unfrequently happened that, 
instead of the powder being at fault, the results complained of were 
entirely due to the badness of the loading, the cartridges sometimes 
having been rammed with such excessive force as to squeeze the 
powder into a nearly solid blook. In order to prevent this in future, a 
new process has been introduced into the manufacture, whereby the 
powder grains are hardened, and thereby rendered practically incom- 
pressible. This hardening of the grain has also the effect of rendering 
the powder less sensitive to heat and drying. Some of the hard- 
grained Schultze powder having been sent to us for trial, we tested it 
under the conditions stated below. 

At the same time we took the opportunity of testing a new sample 
of Amberite powder (No. 2) made by the Clyde Mills Company. 
This also is an improvement on the Amberite powder (No. 1) that 
we formerly reported on. For the sake of comparison, we also tried 
some black powder (Curtis and Harvey's No. 4 treble strong) under 
the same conditions ; and we give the records below. We have not 
printed the respective rounds in the order in which they were fired, 
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bat have Arranged them numerically, io as to enable the variations to 
be more easily compared one with another. 

Pattokvb made by l|oz. of No. 6 shot, in 30-inch circle, at 40 yards. 

Averages. 

C.6H.No.4,88gn. 96 173 193193195196200203 217 222 = 189 

Schultze, Old, 42grs, 817 218220227230231238238240246 = 230 

Schultse, Hard, 42grs.... 216 221222224230231281238240246 = 280 
Amberite, No. 2, 42grs... 183196211211218 220221227227236 = 215 

It will here be observed that, as regards pattern, the black powder 
records were neither so large nor so regular as those of either of the 
nitrocompounds. The old and the new samples of Schultse gave 
practically equal patterns ; and Amberite ran them pretty close for 
the most part, but the results were not quite so regular, there being 
a wider variation between the highest ana the lowest rounds in the 
Amberite series. 

In regard to velocity, however, the black powder showed the 
neatest regularity from round to round ; but, as is usually the case, 
toe recoil with this explosive was much higher than with the nitros, 
as will be seen by the following records : 

Mia* Velocity for 40 yards, with Bxcon. taken simultaneously. 

Feet per second, and foot-pounds. Averages. 
C. A H. No. 4, 82grs. and (Velocity 817 821 821 824 824 « 821 ft.sec. 

IgOS. shot (Recoil ... jj'7 32*7 32'6 32's 32*7 = 3*'6ft.lb % 

Schultse. Old, 42gm. and (Velocity 792 803 837 837 843 « 822 ft.sec. 

l§os. shot {Recoil ... *a*a 23'a a6'o *4'8 as'o = afafi.lb. 

SehuHse, Hard, 42gn. and (Velocity 798 828 843 845 848 = 832 ft.sec 

lftos. shot (Recoil ... 23' o 25-7 z6'7 26' o 26's = 2$'6ft.lb. 

Amberite No. 2, 42grs. and (Velocity 832 838 843 850 854 = 843ft.seo. 

l|os. shot (Recoil ... a8 m o tS'6 280 n't 27*7 — ai'gft.lb. 

We also tested the powders by crusher-gauge, for the purpose of 
ascertaining the amount of strain in the barrel with the respective 
explosives. The pressures with the undried powders were lower than 
usual, owing to the very wet weather which prevailed at the time of 
these trials. As is ordinarily the case when powders are tested in 
their normal condition, the black gave more strain than the nitros. 
The records of the respective rounds were as follows : 

Ckuskbb-oaugk Sxcoans or Powders in Normal Condition. 

Tons per square inch. Averages. 

C.AH.No.4,82gm 1*88 1*92 1*92 2*06 2*24 2*24 = 2*04 

8ehultze ( 01d,42grs 1*29 1-29 1*68 1*73 1-83 1*88 = 162 

6ohaltee t Haid,42gss 0*82 106 1*29 1-29 1*58 1*58 = 1*27 

Amberite No. 2, 42grs. 1*29 1-53 1*58 1*92 2*46 8*00 = 1*96 

We also tested the four powders after having submitted them to a 
drying test at the temperature of 120? Fahr., oontinued for twelve 
hours. This we considered preferable to the method adopted at 
previous trials, of submitting them to a heat test of 212° for ten 
minutes, as the powders would be more likely to be in a condition 
of dryness similar to that which might result from keeping cartridges 
In hot closets, or in tropical climates, and yet would not run the risk 
of undergoing any ■aoh chemical change as might possibly result from 
being submitted to the temperature of boiling water. After being 
subjected to the above-mentioned test, the pressures recorded by the 
mpeotive powders were as follows : 

CausaaarOAuei Bicoans or Pownias Damn at 120° Fahb, 

Tons per square inch. Averages. 

0.*H.Xo.4,82gm 2*20 2*20 2*24 2-24 2*28 2*28 = 2*24 

8ohattse,aM,42grs. 8*42 8*50 8'84 8*90 4-10 4-26 = 8*84 

8ohultse, Hard, 42grs 308 810 8*10 3-14 3*26 8*36 = 8*17 

Amberite No. 2, 42grs 3*40 8-50 8*54 3*54 8*90 8*98 - 8*64 

Black powder, as usual, was not so much affected as nitros by the 
drying process. The new hard-grained Schultse showed considerably 
lower Btrain than the old variety of the same powder, and also less 
variation from round to round. Amberite No. 2 was likewise less 
effected than the old sample of Schultse. but more so than the new 
hard-grained variety. The highest of these pressures, however, is 
considerably less than that of the proof-charge for 12-bore guns. 
Amberite No. 1 we could not test in comparison with No. 2, as we 
had exhausted our stock of the former in previous trials; but the 
omission is immaterial, as Amberite No. 1 is no longer on sale. We 
may add that we believe the old variety of Schultse will not be issued 
In future, but will be superseded by the new hard-grain Schultze. 

The damp test to which the powders were submitted was a severe 
one, as they were exposed to the air, in open saucers, on a wet clay 
soil throughout the mghtjbut sufficiently under oover to prevent the 
ram faffing on them. The cartridges were loaded next morning 



after fourteen hours' exposure to the damp ; and the records given 
were as follows : 

Crushir-oauoi Rscoans or Powders en Damp Covnrnos. 

Tons per square inch. Averages. 

C. A H. No. 4, 82grs 1-78 1-78 1*83 1-83 1*88 2*04 = 1*85 

Schultze, Old, 42*rs 0*58 0*58 071 0*71 0*82 0-91 « 0*72 

Schultze, Hard, 42grs 0*58 0'58 0*71 071 0*71 0*82 « 0*68 

Amberite No. 2, 42grs 0*71 0*71 0*82 0*82 0*91 0*91 = 0*81 

On the whole it may be said that both the new samples gave very 
satisfactory results ; and each is, in our opinion, a decided improve- 
ment on the previous powders issued from the same manufactories. 
The new Schultze is especially noticeable for its smoothness and 
hardness of grain, as compared with the old variety. On examina- 
tion through a magnifying glass, the grains appear quite smooth and 
without any loose fibres, so that they are not liable to clo* the 
cartridge-loading machine ; and the grains are also very regular in 
site, and free from dust. 

TRIALS 0V NEW P0WDEBS FOB SHOT GUNS. 

(Field, Jan. 6, 1895 ; Vol. 86, p. 10.) 
Ballistiti. 
Anew variety of sporting gunpowder, of the nitrocompound type, is 
made by Nobel's Explosives Company, 149, West George-street, 
Glasgow, and Ardeer Factory, Ayrshire. It is composed chiefly of 
nitro-cellulose. or gunootton, with a small admixture of nitro- 
glycerine ; and with many persons there is a strong prejudice against 
powders of this class, owing to a belief that they are very susceptible 
to atmospheric ohanges ; but we must frankly confess that we have 
been greatly surprised by the extremely small amount of variation 
produced in the Ballistite powder by the means applied for testing 
the effects of heat and moisture. 

The charge of Ballistite originally prescribed by the makers, as the 
equivalent for 8drs. of black powder, was 30grs. j and this we used 
with l&oz. of No. 6 shot, in our first experiments with the crusher- 
gauge. Six rounds were fired with the powder in its normal condi- 
tion ; six more rounds were tried with powder which had been 
submitted for twelve hours to a constant temperature of 120° Fahr. ; 
and six more, loaded with powder which had: been fully exposed for 
twelve hours to the damp night air, with only such an amount of 
shelter as would prevent rain falling on the powder. The results of 
the three trials are shown in the following records : 

Pressnr e in Tons per square inch. Averages. 

P tioM^T" 11 ^^"^ ** 11 * 20 ° ** ** a * 84 - sw 
^l^S^™} 1* "» «• *» *» ™« ^ 

A totoJ ^.. e !^?!!! 1 !} l ** 1#88 8*00 8-04 2*20 «*»- 2*00 

The results of the trials, with the same charge, for velocity (mean 
of 40 yards), recoil, and pattern (taken simultaneously) were as 
follows : 
Powder in normal (I* ** 759 765 771 772 787 793 = 775ft sec. 

amotion SEES] 522* - *£J J S 'Sil *£Z '23 *£2 = *££*£• 

wu i*** 1 *'' C Pattern. 210 187 217 214 211 226 - 211 pats. 
After 12 hours' ex- r Velocity 744 769 770 772 780 785 = 770 ft. sec 
posuretodaxnp...(.J*Voott ... 19*4 *i'7 **'o ars */*4 *3'S s 2i'6ft*Vb. 

We did not think it requisite to try the dried powder at the target, 
as the pressure in the barrel being practically unaltered, there was 
no probability of change in other respects. We tested the damped 
powder, however, for velocity and recoil, and for all practical pur- 
poses toe results were the same as before, the reduction in velocity 
being lets than 1 per cent. 

None of the above-mentioned velocities, however, were up to the 
standard (860ft. per second) adopted in our previous comparative 
trials of black and mtro-oompound powders; and we therefore 
thought it desirable to carry out some further trials, at 40 yards, for 
the purpose of ascertaining what increase of charge would be required 
to bring up the velocity to 860f.s. The results of this supplementary 
trial are shown in the following table : 
t>™^ «« «««„»i (Velocity 848 849 849 850 855 858 = 851 ft. sec. 

■2fi£ 3S31&&-; «- s « « « e : «* 

Thus, 8grs. more of powder were required to raise the velocity to 
860 f .s. ; this caused a little increase of reooil, and a slight risstesoo 
of pattern. 

In our previous trials of explosives (see oatte., p. 89, et seq.) we had 
tested the pressures in the carrel with 3drs. ox black nowders, and 
the) equivalent charges of iiitro«ooirinounds, and alio Wed the effects 
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produced by gradually increasing the charges by three gradations of 
about 10 per cent. each. We followed the same course with Ballistite, 
and the result* exhibited by the three increases were as follows : 

Pressures in Tons per square inch. Averages. 
First increase to 83grs.... 2*37 287 240 2*48 2*43 2*40 = 2*42 
Second • • 86grs.... 2*61 2*76 2*94 3*00 3*02 8*06 = 2*00 
Third » » 39grs.... 2*85 201 3*22 3*86 3*55 8*82 = 8*29 

The third increase (39grs.) was the largest charge which could be 
used in the special cartridge cases made by Messrs. Eley for the 
Ballistite powder— the wadding being that whioh we usually employ, 
viz., first, a thin card, then a fin. soft felt, followed by a grey cloth 
wad, and another thin card over the shot. These special cases hare 
a cup-shaped base, similar to the foreign cartridge cases reported on 
last jear ; but they have not the long-legged anvil employed in the 
foreign oases. The Nobel Company prefer that the special case 
should be used with their powder, as it limits the amount of the 
explosive whioh can be placed in the cartridge. 

In order to ascertain what would be the effect of a careless loader 
using very excessive charges of Ballistite in the ordinary flat-based 
cartridge cases, we tried three further increases of charge ; and we 
found that, with 42grs. the average pressure was 3'93 tons; with 
45grs. it was 4" 16 tons ; and with 4$grs. it rose to 4*77 tons. 

Subsequently we put the powder to another heat test, viz.. that of 
submitting it to the temperature of 212° Fahr. for ten minutes. We 
found that 83grs. of Ballistite, in its normal condition, gave a pres- 
sure of 2*42 tons ; and a similar charge, after being submitted to a 
temperature of 212°, gave a pressure of 2*82 tons. 

Altogether, we consider that the results of these trials were very 
satisfactory; and we may conclude by saying that we look upon 
this Ballistite powder as a valuable addition to the list of sporting 
explosives. mm _ ^ .. 

(Field, Jan. 18, 1896; Vol. 87, p. 08.) 
Messes. Nobel have recently made an alteration in the form of 
their Sporting Ballistite, the flakes being now much thinner and 
larger than they were formerly. But it should be distinctly under- 
stood that this is the only difference between the old and the new 
powder ; the chemical constituents are precisely the same. 

About a year ago we made an exhaustive trial of the old form of 
Ballistite, and obtained excellent results. But, in consequence of 
the thiokness of the flakes, the whole of the powder was not con- 
sumed in the barrel, and occasionally the residue was found to 
interfere with the proper working of the breech action. The recent 
alteration has not only entirely removed this defect, but, on account 
of the more complete combustion, 26grs. of the new powder has been 
found to be superior in ballistio effect to SOgrs. of the old powder. 

In the trials whioh we have now carried out, the charge used 
throughout was 26grs. of Ballistite and lfcoz. of No 6 shot, and the 
wadding was as follows : Black and pink card over the powder, then 
a fin. soft felt and a thick card, and a thin card over the shot. 

The cartridge oases used were made by leading manufacturers, 
and are designated by the numbers 1 and 2. They were supplied to 
us by the Nobel Company, who do not wish any invidious comparison 
to be made between the respective makers, and therefore the names 
are withheld from publication. 

The trials for velocity (mean of 40yds.), recoil, and pattern were 
taken simultaneously. Those for pressure in the gun cnamber were 
taken separately, and were as follows : 
No. 1 Casm. 
Pressure in Tons per sq. inch. Averages. 
Powder in normal condition ... 2-40 2-43 276 2^58 2*37 2*52 = 2*51 

J MJfl2^Sto?!.^^!..^!!^} *** * U 2<7 ° 2-43 278 2-61 = 2-58 

A to^ST».^^-^^!} ** * M ** W8 * a ** = *» 

Velocity , Recoil, and Pattern. Averages. 

Powder (Velocity 815 8O182482183O826 = 810ft.sec. 

in normal <Recoil s6'i 24*8 *s*3 s6'o 26*7 a6*x = g<'8 ft.Xb. 

condition. (Pattern X78 212 188 221 227 190 = 204 patt. 

It was not thought necessary to again test the power in the heated 
and damped conditions, as no practical differences resulted therefrom. 

No. 2 Casks. 
Pre s sure in Tons per sq. inch. Averages. 

2-34 ... 1*92 ... 2*81 ... 2*00 ... 2-16 ... 1.92 = 2*U 

Velocity, Beooil, and Pattern. Averages. 

Velocity 798 ... 798 ... 808 ... 811 ... 798 810 = 802 ft. sec. 

£&= » ::: '& ::: '& ::: *& ::: '& 'SSL : S&&.*- 

In conclusion we may say that, in our opinion, Messrs. Nobel may 
fairly be congratulated on the excellent results obtained with their 
new form of Sporting Ballistite. 



HALL'S SM0KELE88 SAFETY POWDER. 

CANNONITE. 
(Field, March 9, 1895 ; Vol. 86, p. 289.) 
A new nitro powder called Cannonite has recently been submitted to 
us for trial by Messrs. Hall and Sons, of Gannon Street, the well- 
known makers of black powders. 

On this occasion we have used No. 4 T.S. black powder as the 
only standard of comparison, and we would take this opportunity of 
drawing attention to the effect of the recent very severe weather 
on so reliable an explosive as black powder. The black powder used 
in this trial was taken from the same bottle as that used in some 
trials we carried out last autumn. The cartridge oases and wads were 
also of the same make, and yet there occurred a falling off of 17ft. per 
second (from 850 to 883 ft.sec.) in the mean velocity in 40 yards. 
We have no doubt that the weather also prejudicially affected the 
records obtained with Cannonite powder; but the manufacturerg 
preferred having the trial made at once rather than wait for more 
favourable weather. 

l&oz. of No. 6 shot, and wadding as follows, were used throughout 
the trial : A thin card next the powder, then a fin. soft felt, followed 
by a prey cloth wad, and a thin card over the shot. Other kinds of 
wadding were tried, but the above gave the best result*. Messrs. 
Bley's cartridge oases were used throughout— special ones (with 
conical bases and exceedingly large flash-holes) being used for the 
Cannonite powder, and ordinary cases for the black powder. 

The unusually large flash-holes in the Cannonite cases we believe 
to be a new departure in cartridge manufacture ; and it probably may 
have an important influence on the use of nitro powders, especially 
those that are very fine in the grain. It has always been difficult 
to prevent dust-like grains from finding their way into the interior 
of the cap, and thus producing " blow-backs." Here the crown of 
the dome is so out away that, instead of a small flash-hole, the open- 
ing is nearly as large as the interior of the cap. Consequently the 
powder can enter freely into the cap, and, when it is ignited, the gases 
can pass unchecked into the body of the cartridge, instead of being so 
olosely confined as possibly to drive back the cap and cause a jamb. 

We append the results of the trial of pressure in tabular form : — 

POWDEBS IN NORMAL CONDITION. 

Tons per square inch. Average. 

Black, 82grs. 2*00 2*00 2*06 2*12 2*16 2-20 s 2D0 

Cavvovits, 37grs 1*15 1*15 1*22 1*22 1-29 1-41 = 1*24 

„ 89grs 1*63 1*68 1*68 1*78 2*00 2*24 = 1*8S 

42grs 1*63 1*68 1*68 1*78 2*31 2*87 = 1*90 

45grs 1-68 1*78 2*04 2*08 2*28 2*28 = 2*02 

It will be noticed that we have tried several charges of Cannonite 
powder, from 87grs. to 46grs., in order to show the effect of over- 
loading. The manufacturers recommend the charge of 86grs. ; bat 
we have found it necessary to increase the charge to 87ffrs., in order 
to brinff up the velocity to that given by 8drs. of buck powder, 
although 86grs. may be sufficient under more favourable conditions ox 
weather. 

It will be seen, however, that the charge may be increased con- 
siderably without greatly affecting the pressure developed. When 
raised to 46grs. the pressure was rather lower than with the ordinary 
8drs. charge of black powder. 

The Cannonite powder is very little affected by heat or damp. 
After drying for twelve hours (at 120* Fahr.) the pressures in- 
creased to little more than that exhibited by 8drs. of undried black 
powder. 

^ _ Tons per square inch. Avenge. 

CA»oarrs,87grs. 2*00 2*08 2*12 2*16 2^6 2*24 = 2*18 

After twelve hours' exposure to damp, the pr e ss u res were as 
follows: 

_ Tons per square inch. Average. 

CAVHOaiTX, 87grs. 1*00 1*00 1*08 1*06 1*15 1-22 » 1*00 

Hence the twelve hours' exposure to damp only reduced the pres- 
sure from 1*24 tons to 1*09 tons. 

The records for velocity (40 yards range), recoil, and pattern, with 
both powders in their normal condition, were as follows : 

». a* ll 610 ^- " 824 828 885 885 888 888 = 8&ft2£ 

Black, 82grs iS*"** 3*'o 33'o 33'3 33*0 M *j jj- 5 = 33-0 fLU>. 

{Pattern... 168 168 178 175 188 107 = 177 past. 

(Velocity... 828 830 880 886 840 845 m 885ft!sM. 

Cahhxwiti, 87grs... <U*co%l 27*0 *7'5 **o ms*o 2T3 rf* = «T7 Ale. 

(Pattern... 180 186 205 207 214 214 = 204 past! 

In conclusion, we may say that Cannonite is a powder of the con- 
centrated type, occupying very little space in the cartridge case ; and 
it appears to us probable that powders of this okas are likely to be 
more generally adopted. 
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CANNONITE POWDEE (COABSE AND FINE GRAIN). 

(Field, Dec. 18, 1807 ; Vol. 90, p. 977.) 
We have received from Messrs John Hall and Son, of Cannon-street, 
samples of their Cannonite powder in the two forms now made for 
use in shot gnns — one of which is coarse in grain, has the same balk 
as No 4 black powder, and may be loaded in any case ordinarily used 
for the more balky nitro-compounds ; while the other is fine in grain, 
and should be used in cone-base cases. 

Trial of Coarse Gbadt C*xr*oirxn. 

(B a rometer, 29*21Jn. ; Thermometer— Wet bulb, 44° j Dry, 44°). 

12-Bore Gun; weight 71b.; barrels, 80m. Powder, 42m. by weight, or 

Sdrs. by measure ; shot, lgo-s. No. 6 (304 jjeUets). Wads, thin card, fin. 



felt, grey cloth, thin card over shot; Kiev's cheap 

p re s su re— average 8-49 tons per sq. inch ; highest round, 3*00 ; lowest, 

Croon Bakrsl.— Forty Yards Pattern. 
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The diameter of the 1st ring is 15 inches ; area 225 circular inches. 
» »» 2nd „ 21$ „ S 

„ „ Srd „ 26 „ / The area of each belt, between 

„ „ 4th „ 30 „ V two rings, is the same as 

„ „ 5th „ 33* „ I aboTe. 

,, „ 6th „ 36f „ ) 

Remarks. — This appears to be an excellent powder, and it gave 
scarcely any smoke or residue. The patterns were unusually high, 
there being only two rounds out of ten with lees than 200 pellets. 
With the same barrel of the same gun, the patterns seldom average 
much more than 190 with nitro powders. 

The individual pressures in ten rounds, of the coarse-grain powder, 
in its ordinary condition, were as follows : 

■Pioosnroc in Tons per square inch. Average. 

2-04 2*82 2-55 3*00 2*81 2*97 2*28 2-40 2*31 2*24 = 2*49 
We afterwards tested a similar number of cartridges after exposure 
to heat and damp. The velocityand recoil were taken simultaneously ; 
the crusher-gauge pressures are taken separately. The results are as 
follows : 

After drying for twelve hours at 120° Fahr. Average. 

Velocity: U72,1136,1124,1172,U45 ( 1176,1181,1154,1163,U41=1156ft. sec. 
Recoil: *TS, 85*7, *5'5f_a7*o, *5'S, *T'» 27*8. ri'o. a6*j, a? 4 =26*4 ft. lb. 
Pressure : 2*85, 3*00, 2*76, 2-91, 2*76, 3-06, 812, 2*88, 2-94, 3*10= 2*94 tons. 

After twelve hours' exposure to damp. Average. 

Velocity: 1115, 1136, 1141, 1111, 1124, 1136, 1124, 1132, 1119, 1128= 1127 ft. sec. 
Recoil: jj-6, jj-o, aj'6, 24*0, 24*1, 25*0, 24*2, 24*7, 23*8. 24*2=24*4 ft. 16. 
Pressure : 2*20, 2-34, 2-12, 2-08, 2-28, 2-04, 2-16, 2*31, 2-16, 2-31 =2-20 tons. 
Trial of Fn» Ghats CAmrovrn. 
(Barometer, 29-30in.; Thermometer-Wet bulb, 46° ; Dry, 46°). 
12-Bore Gun ; weight, 71b. ; barrels. SOin. Powder, 35grs. ; shot, lgoz. No. 6 
(304 pellets), wads, thin card, gin. felt, grey cloth, thin card over shot, 
Key cases. Qas pleasur e— average 2-98 tons per sq. inch ; highest round, 
3-30; lowest, 2-70 tons. 

Ckokb Barrel.— Forty Yards Pattern. 
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Remarks.— Velocity and pattern very good. The average pattern 
was 24 pellets less than with the coarse grain [but velocity, recoil, 
and stress in the barrel were rather higher. This powder must be 
used in cone-base cases. 

The individual pressures in ten rounds of the fine-grain powder, in 
its ordinary condition, were as follows : 

Pressures in Tons per square inch. Average. 

8-30 2-94 3-80 2-73 2*88 8-04 270 2*88 2*91 3*12 « 2*98 

When tested after exposure to heat and damp, the results obtained 
were as follows : 

After drying for twelve hours at 120° Fahr. Average. 

Velocity : 1285, 1176, 1235, 1154, 1154, 1200, 1186, 1163, 1225, 1158=1189 ft. sec. 
Recoil: 28*5, 26' g, rff % 26*0, 26*2, 27'6 f 27*4, 26*6, 28*0, a6*s*=27'i ft, lb. 
Pressure: 8-20, 2-76, 8-66, 2*67, 3*54, 2*85, 3*60, 3*10, 3'42, 2-94=8*17 tons. 
After twelve hours' exposure to damp. Average. 

Velocity: 1163, 1163, 1154, 1163, 1149, 1163, 1172, 1158, 1167, 1149=1160 ft. sec 
Recoil: 25*0, 23*5, *5*'» *ST9> »S'4, *6'o, 26*3, 25*0, 26*4, 24'9-»5'6 ft.lh. 
Pressure : 2-04, 2-12, 1*88, 2-04, 1-83, 2*00, 2*16, 2*08, 1*92, 2-20=2-03 tons. 

It will be observed that, with both kinds of powder, there was some 
little increase of velocity, recoil, and pressure, when the powder was 
driedj and some diminution when it had been exposed to damp ; but 
the differences were too small to be of any practical importance. 

The conclusion we draw from the above facts is, that the coarse- 
grain powder will suit best with barrels which, like some cylinder 
guns, unduly scatter the shot-oharge ; whereas the fine-grain powder 
will test suit those choked barrels which make too close a pattern. 
The coarse grain also possesses an advantage over the fine grain, 
vis., that it cannot get into the cap and cause " blow-backs." 

SHOT-GUN RIFLEITE. 

(Field, July 4, 1896; Vol. 88, p. 8.) 
A nww irmoVrissM powder, which has been given the curious name of 
" Shot-gun Rifleixe," has recently found its way into the market. 
It it is a concentrated powder of the leaflet type, is silver-grey in 
colour, and possesses a beautiful metallic lustre. This powder is 
manufactured by the Smokeless Powder Company Ltd., and made 
on the assumption that for a given propelling power the bulk should 
be the same as that of No. 4 Black. 

There is every probability that, in course of time, these concen- 
trated powders will be almost universally employed ; until, in their 
turn, tney may be supplanted by something better. We have heard 
that other manufacturers of nitro-oompounds have concentrated 
varieties " on the stocks," in readiness to launch whenever the public 
demand for them becomes sufficiently great to warrant the taking of 
such a step. The principal advantages of the concentrated powders 
are : the almost entire absence of smoke, and of the gritty, irritating 
particles which frequently seriously affect the eyes of the shooter ; 
the very small deposit left in the barrel after firing; and, more 
important than all, their immunity from excessive change of explosive 
force arising from atmospheric influences. 

By consulting the appended table it will be seen that , although the 
" Shot-gun Bifleite " was exposed to damp for twelve hours, the 
velocities and pressures were practically unaffected. And after it 
had been dried for twelve hours at a temperature of 120° Fahrenheit 
the highest pressure recorded in ten rounds was under 8 tons. This 
is a moderate pressure for a powder which has undergone so severe 
an ordeal, and is still well below the pressure of the proof -charge 
with the ordinary coarse-grain powder, as that amounts to about 
4} tons. 

The velocities, recoil, and pressures, with the powder in its normal 
condition, and after twelve hours' exposure to damp, are here given, 
together with the pressures only after the normal sample had been 
dried for twelve hours. 
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The patterns with the powder in He normal condition were ae 

follows : 

(Barometer, 29*70 ; Thermometer— Dry 69°, Wet 60°.) 

12-Bo&>, Left Barrel.— Charge of powder, 87grs. : shot, lio«. No. 6 (804 
pellet*) ; wadding, thick card, fin. felt, thick card, and another thick card 
over the ahot ; Joyce's maroon cone-base cartridge cases ; turnover Jin. 



40 YABD8 PATTEBN. 



Bound. 
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65 ... 
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The patterns were good and fairly regular with the exception of 
the last shot. It would have been easy to expunge the last pattern 
and fire another oartridge, but we thought it better to publish 
the results exactly as they were obtained. It is a most curious 
circumstance — and one whioh we frankly admit we cannot account 
for, unless it be due to variations in the cape— that with the very 
best materials, the most careful loading and aiming, there occasionally 
occur poor patterns similar to this. No wonder we sometimes hear a 
sportsman remark, after missing, " I could have sworn I was dead 
on that bird." 

TRIAL OF NORMAL SHOT-GUN POWDER. 

(Field, Oct. 17, 1896 ; Vol. 88, p. 612.) 
At the request of the Normal Powder Syndicate Limited we recently 
made a trial of their new sporting powder, which has been manu- 
factured specially for use in shot guns. This powder is one of the 
concentrated type, although the concentration is not carried to so 
great an extent as it is in some of the new powders. 

By referring to the records tabulated below it will be noticed that 
it is slightly more affected by heat than some of the other concen- 
trated powders, though not to the same extent as the older and 
bulkier kinds. Its damp-resisting qualities are exceedingly good. 
Our usual damp test is to expose the powder to the action of damp 
air for twelve hours ; but in this instance, by the request of the 
powder manufacturers, it was placed under water for six hours, and 
afterwards rubbed between sheets of blotting paper to absorb the 
superfluous moisture before being loaded into the oartridge cases. 

The following are records, taken by crusher-gauge, of the pressures 
given by this powder in three conditions, viz. : (A) its ordinary state. 
(B) after being dried for twelve hours at a temperature of 120* 
Fahrenheit, and (O) after having been placed under water for six 
hours and then dried by means of blotting paper. 

Pressures in Tons per square inch. Average. 

U) 2*31 2*28 2*52 2*73 2*34 2-46 2*55 2*31 2*40 2*49 = 2*44 

IB) 8*34 3*38 3*42 3*38 3*52 3*44 3*34 3*48 3*30 342 = 8*40 

(C) 2*20 2*31 2-08 2*28 2*00 2*24 2*34 2*12 2*24 220 = 2*20 

The records of pattern, velocities and recoil, when fired from a 
12-bore rather full choke gun of 71b. weight, were as follows : 
(Barometer 29*45 inches ; Thermometer— Dry 45°, Wet 45°.) 

40 TABDS PATTEBN. 
1st 2nd 3rd 4th 5th 
Bound, ring. ring. ring. ring. ring. 
1 ... 81 ...55 ...41 ...81 17 . 

75 ...53 ...40 ...29 19 . 

91 ... 57 ... 27 ... 85 20 . 

80 ... 45 ... 40 ... 80 18 . 

82 ...56 ...87 ...28 21 

88 ... 57 ... 89 ... 30 21 

76 ... 43 ... 22 ... 23 16 . 

83 ... 55 ... 30 ... 27 18 . 

76 ... 56 ... 41 ... 27 17 

68 ... 49 ... 43 ... 27 21 





Total 


Out- 


Velocity 




6th 


in SOin. 


side 


(lOyards). Beooil 


ring. 


circle. 


SOin. 


Ft. sec. 


Ft.lb. 


.. 17 .. 


... 208 .. 


. 96 . 


1167 . 


. 24-5 


..20 .. 


... 197 . 


. 107 . 


1172 . 


. 25*0 


... 15 .. 


.... 210 . 


. 94 


1163 . 


. 24-8 


... 17 .. 


.... 195 .. 


. 109 . 


1149 . 


. 23*5 


...19 .. 


.... 203 . 


. 101 


1172 . 


. 250 


.. 18 .. 


.... 214 .. 


. 90 


1154 . 


. 24*0 


...27 .. 


.... 164 . 


. 140 


1181 . 


. 25*3 


..20 .. 


.... 195 . 


. 109 


1145 . 


. 24*0 


... 21 .. 


.... 200 . 


. 104 


1176 . 


. 25*2 


... 23 .. 


.... 187 . 


. 117 


1158 . 


. 24*4 



2 
3 

4 
5 
6 
7 
8 
9 
10 

Aver... 80 ...58. ..86 ...29 19 ...20 197 ... 107 1164 ... 24*6 

Joyce's cone-base cartridge-eases were used, with 82gre. of Normal 



powder and lftoz of No. 6 hard shot. The wads were— first, a thin 
card, then fin. felt, grey oloth, and card over the shot. 

It will also be noticed that the patterns are well up to the average, 
the recoils rather low, and velocities good and regular. 

After the powder had been six hours under water, and then merely 
dried by means of blotting-paper, the velocity and recoil of ten 
rounds were as follows : 

Velocity in feet per second, and Beooil in foot-pounds. Averages. 
Velocity 1158 1163 1141 1154 1167 1158 1172 1149 1163 1141 = 1157 
Recoil... 24'o »4's »3'o 24'a »4 m 8 14*1 *$'* *3'5 *4*6 *3'4 = »4*r 

Practically speaking, the records are as good with the powder after 
passing through this ordeal as they are with the powder in its 
ordinary condition, showing conclusively that it is thoroughly water- 
proof. We may also add that the powder leaves practically no 
deposit in the barrel. 



(Field, Jan. 16, 1897 ; Vol. 89, p. 70.) 

In order to meet the demand for a cheaper oartridge than that usually 
used, the Normal Powder Syndicate Limited have lately loaded, with 
their powder, a quantity of low-priced cases ; but before issuing them 
to the public they requested us to make a trial, and we here subjoin 
the results, which, in our opinion, are very good. 

(Barometer, 29'37; Thermometer— Dry 43°, Wet 43°.) 

12-Bobs Gun; weight 71b. : barrels SOin. Charge of powder, 32grs.; 
shot, ltoz. (304 pellets) No. 6. Wadding as follows : Waterproof card, 
Jin. felt, thin feltine wad, and thick card over shot. Gas pressure, 
average 2*43 tons per square inch (highest 2*64, lowest 2*20 tons). Left 
choked barrel only used. 

Out- 
side Velocity. BeooU. 
SOin, Ft. sec. Ft. lb. 

. 136 1186 26*8 

. 104 1181 27*2 

. 131 1154 241 

. 123 1172 267 

. 135 1200 29-5 

. 124 1176 24-0 

. 103 1190 275 

. 128 1163 26-3 

. 122 1172 27*0 

120 1181 261 



40 YABDS PATTEBN. 




Total 


1st 2nd 3rd 


4th 


5th 


6th 


in SOin. 


Bound, ring. ring. ring. 


ring. 


ring. ring. 


cirole. 


1 ... 72 ... 41 ... 33 . 


..22.. 


...18. 


.. 19 . 


.... 168 .. 


2 ... 84 ... 53 ... 35 . 


..28.. 


....23. 


.. 22 . 


.... 200 .. 


3 ... 68 ...44 ...38. 


..23.. 


.... 16 . 


..23 .. 


.... 173 .. 


4 ... 70 ... 49 ... 33 . 


.29.. 


...24. 


.. 21 . 


.... 181 .. 


5 ... 75... 40... 31. 


.23.. 


...20. 


. 18 . 


.... 169 .. 


6 ... 62 ... 48 ... 42 . 


.28.. 


...25. 


. 22 . 


.... 180 .. 


7 ... 81 ... 51 ... 39 . 


.30.. 


...26. 


. 19 . 


.... 201 .. 


8 ... 78... 42... 85. 


.21.. 


...23. 


. 20 .. 


.... 176 .. 


9 ... 61 ... 55 ... 40 . 


.21.. 


...17. 


. 17 .. 


.... 182 ... 


10 ... 73 ... 50 ... 36 . 


.25.. 


...20. 


. 17 . 


.... 184 .. 



Aver... 72 ... 47 ... 36 ... 26 21 ... 20 181 ... 
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BLACK POWDER CARTRIDGES (DIAMOND GRAIN 

5o. 2). 
(Field, Dec. 4, 1897, Vol. 90, p. 676.) 

Sib, — We have noticed your recent articles and remarks on nitro- 
compounds, and, as there are still many sportsmen who continue to 
use black powder, and among the number who do so are some notable 
shots, we take the liberty or sending you a sample of our improved 
Diamond Grain cartridges, as advertised. 

The improvement meant is in the proportions of charge, suitable 
wads, and careful loading, which have been arrived at after many 
experiments. We are convinced that much of the abuse heaped on 
black powder has been caused by overloading, people generally taking 
at least 3drs., and often more, quite irrespective of the quality of the 
powder and size of grain. 

We have therefore chosen our Diamond No. 2 for these cartridges, 
and find that 2$drs. (or slightly less) with los. shot gives shooting, 
both at the target and in the field, that leaves little to be desired — 
except, of course, that there is a certain amount of smoke ; though, 
naturally, with this small charge of a fine grain and good quality 
powder, the amount is very much less than what is commonly seen in 
the cheap cartridges that are on the market. In the open, the small 
quantity of smoke is no impediment to satisfactory shooting ; and we 
have constant testimony of this, and the fact of Lord Walsmgham's 
large bag of grouse having been made with black powder, and a much 
heavier charge than we use, is direct evidence of this. 

( In the covert, where rapid shooting is going on, it is. of course, 
different, but we have noticed that some ox the nitro powders are very 
little better in this respect. 

London, E.O., Nov. 28, 1897. Oram's and Harvey. 



BLACK POWDEB OASTRIDGBS (DIAMOND OBAIN NO. 2). 
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n?e reoeived from Mesne Ourtis's and Harvey a paroel of car- 
tridges loaded with their No. 2 Diamond Grain powder, as alluded 
to in the foregoing letter. We hare tested them m accordance with 
their request, and herewith give the results in tabular form. 

8ixty-eight grains of Ourtis's and Harvey's No. 2 Diamond Grain 
powder, with loz. (270 pellets) of No. 6 shot. Wads t thick water- 
proof card, iinoh felt, two thick cards, thin card oyer shot ; Messrs 
Curtis's and Harvey's own loading ; 12-bore gun, weight 71b. Right 
barrel, cylinder ; left, choke. The mean velocities in 10 yards range 
are given. v 





40 yards Pattern, Bight Barrel 








Bound. 






Velocity 

fcft? 


Beooil. 
Ft. lb. 














Total 


Outside 




1st 


2nd 


3rd 


4th 


5th 


6th 


inSOin. 


30 






ring. 


ring. 


ring. 


ring. 


ring. 


ring. 


circle. 


inches. 






1 


38 


81 


26 


22 


20 


16 


117 


158 


1205 


27-7 


2 


29 


28 


20 


19 


9 


10 


96 


174 


1200 


27-1 


3 


32 


19 


32 


27 


10 


16 


no 


160 


1205 


27*8 


4 


40 


32 


26 


20 


23 


12 


118 


152 


1230 


27*9 


5 


26 


27 


28 


23 


10 


15 


104 


166 


1230 


28*2 


6 


39 


27 


25 


18 


10 


11 


109 


161 


1230 


28*1 


7 


28 


26 


23 


22 


16 


18 


99 


171 


1210 


27*4 


8 


32 


34 


26 


25 


20 


19 


117 


153 


1240 


29*0 


9 


37 


29 


27 


28 


18 


12 


121 


149 


1220 


27*6 


10 


36 


32 


30 


27 


22 


17 


125 


145 


1210 


27-3 


Average 


34 


29 


26 


28 


16 


15 


112 


158 


1218 


27-8 




40 yards Pattern, Left Barrel. 






Bound. 














Total 


Outside 






1st 


2nd 


3rd 


4th 


5th 


6th 


InSOin. 


30 








ring. 


ring. 


ring. 


ring. 


ring. 


ring. 


circle. 


inches, 






1 


62 


38 


30 


22 


22 


20 


152 


118 




2 


60 


42 


86 


26 


18 


14 


164 


106 


VelocHg 


rand 


S 


62 


46 


86 


27 


20 


11 


171 


99 


Beoo 


11 


4 


71 


44 


34 


24 


14 


15 


173 


97 


(asabo 


ve). 


5 


55 


38 


43 


20 


16 


9 


156 


114 






6 


52 


45 


23 


34 


26 


20 


154 


116 






7 


65 


35 


81 


26 


17 


18 


157 


113 






8 


52 


37 


26 


28 


14 


23 


143 


127 






9 


70 


41 


35 


23 


22 


19 


169 


101 






10 


67 


48 


30 


21 


13 


11 


166 


104 






Average 


62 


41 


32 


25 


18 


16 


160 


110 





We also tested ten rounds with the crusher-gauge, and the pressures 
were as follows : 

Tons per square inch. Average. 

2-73 2*76 2*76 2*64 2*55 2*73 2*67 2*73 2*58 2*61 m 2*68 tons. 

The above results are eminently satisfactory ; and, in our opinion, 
atill better results would be obtained with a smaller charge of the 
some powder. We would suggest 60grs., as it will be noticed that 
the velocities are very high— averaging as they do about 60 ft.seo. 
above our ordinary standard. 

As showing the close connection between velocity and recoil, we 
may mention that the difference in velocity between the highest and 
lowest rounds was a little under 8£ per cent, (and that, no doubt, was 
mainly due to some variation in strength of the caps). With recoil, 
the amount varies as the " square " of the velocity, and consequently 
the percentage of difference is about doubled. This was just borne 
out m the present instance, as the highest round gave 7 per oent. more 
recoil than the lowest. The percentage of difference in the crusher- 
gauge records was also 7 per oent. One can readily understand, there- 
fore, that those explosives which are more sensitive than black powder 
is to variations in the igniting force, should occasionally show wider 
differences in pressure, velocity, and recoil. 

The amount of smoke given off by these cartridges is very little, and 
would be still less with a reduced charge. If Messrs Curtis's and 
Harvey care to send us some cartridges loaded with a reduced oharge 
of powder, we will test them and publish the results. — Ed. 



(Fitld, Jan. 1, 1896; Vol. 91, p. 21.) 

In our impression of the 4th of December last we gave particulars of the 
trial of some cartridges specially loaded by Messrs. Cnrtis's and Harvey 
with their Diamond Gram No. 2 powder and loz. of No. 6 shot, in 12- 
L Tbeohejgeof powder then used was 68grs. (the nearest 
; to Sfcdrs.), and we found the results very good, but the 



velocity was needlessly high* i 
be- somewhat reduced. This ] 



> suggested that taeahanre should 
now been dona— not to the extant 



be- somewhat reduced, ^flua has nowl 

erroneously stated in our previous impression, but to 66grs., which 
gives a velocity that is up to our ordinary standard, vis., 1160 feet 
per second in a 10 yards range— equivalent to a muzzle velocity of 
about 1220ft.seo. The wads used were first, a Field wad, followed by 
£in. felt and cloth wad, with a thin card over the shot. The gun used 
was our ordinary experimental 12-bore, weighing 71b., both choke and 
cylinder barrels being used, and the results obtained were as follows : 

(Barometer, SO'OSin. ; Thermometer— Wet bulb, 33° j Dry, 83°.) 

Bight Babjwl.— 40 yards Pattern. 

















Total 


Out- 


Velocity 
(lOydsJ 
Ft*seo. 




Bound. 


1st 


2nd 


3rd 


4th 


5th 


6th 


in 
SOin. 
dsole. 


side 


Beooil. 


ring. 


ring. 


ring. 


ring. 


ring. 


zing. 


SOin. 


FUb. 








1 


88 


82 


80 


22 


22 


15 


182 


148 


1158 


85*9 


2 


40 


85 


29 


25 


20 


18 


129 


141 


1181 


26*4 


8 


82 


80 


27 


27 


25 


12 


116 


154 


1154 


25<6 


4 


44 


36 


29 


23 


19 


17 


132 


138 


1172 


26*6 


5 


87 


29 


25 


20 


21 


16 


111 


159 


1167 


26-0 


6 


38 


35 


32 


26 


24 


14 


132 


138 


1172 


26-2 


7 


86 


37 


27 


21 


18 


15 


120 


150 


1163 


25*8 


8 


41 


33 


26 


20 


16 


11 


120 


150 


1141 


25*4 


9 


32 


80 


28 


22 


20 


19 


112 


158 


1186 


267 


10 


37 


35 


33 


26 


22 


17 


131 


139 


1149 


25*1 


Average 


38 


88 


29 


23 


21 


15 


123 


147 


1164 


26-0 



Lbvt Babrkl.— 40 yards Pattern. 

















Total 


Out- 




Bound. 


1st 


2nd 


3rd 


4th 


5th 


6th 


in 


side 




ring. 


ring. 


ring. 


ring. 


ring. 


ring. 


SOin. 
aide. 


SOin. 




1 


68 


44 


88 


30 


26 


20 


180 


90 




8 


62 


40 


32 


26 


22 


16 


160 


110 




8 


70 


42 


36 


24 


20 


17 


172 


98 


Velocity and 


4 


69 


50 


34 


22 


18 


20 


175 


95 


Recoil 


5 


68 


41 


31 


25 


24 


12 


165 


105 


(as above). 


6 


57 


45 


37 


38 


25 


19 


172 


98 




7 


72 


46 


35 


26 


21 


16 


178 


92 




8 


62 


48 


36 


27 


24 


18 


168 


102 




9 


76 


61 


32 


24 


19 


12 


183 


87 




10 


70 


48 


35 


26 


25 


20 


179 


91 




Average 


67 


45 


35 


26 


22 


17 


173 


97 





The diameter of the 1st ring is 15 inohes* area 225 circular inches. 

■ • 2nd 

• ■ 3rd 

» • 4th 

» • 6th 

» m 6th 

We also tasted ten rounds with the crusher-gauge, and the pressures 
averaged 2*51 tonaper square inch— the highest round being 2*64 and 
the lowest 2'40. For purposes of comparison we give a brief summary 
of the two trials : 




Powder Cylinder 
Charge* Pattern. 

6Bgra. 112 ... 

66grs 123 ... 



Choke 

Pattern. 

... 160 ... 

... 173 ... 



Velocity. 

Ffcseo. 

... 1218 .. 

,.. 1164 .. 



FUb. 
27-8 . 
26*0 . 



Ton#. 
. 2-68 
. 2*51 



It will be observed that, with the reduced oharge of powder, the 
velocity is well up to our standard, while the patterns are higher, and 
the recoil and stress in the barrel lower than in the former trial. 
Altogether, the results are very satisfactory. 



(Field, Jan. 15, 1896 • Vol. 91, p. 90.) 

IN 16-BOBE GUN. 

In the previous article (on this page) we gave particulars of a trial 
we carried out with 12-bore cartridges loaded with 66gra. of No. 2 
Diamond-grain powder and loz. of No. 6 shot. The results obtained 
were excellent— velociteis being well up to our usual standard (i.e., 
1160 feet per second in a range of 10 yards— a standard, it may be 
mentioned, that was founded on the velocity given by Sdrs. of O. ft H. 
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SPOETINO GUNS AND GUNPOWDERS. 



No. 4 T.S. powder with lftos. of No. 6 shot, in a 12-bore gun), whfle 
the patterns were very regular, as well as numerically higher than 
when more powder was need ; Derides which, reooil and street in the 
barrel were aixninished. 

Since then we have carried ont a series of somewhat similar experi- 
ments in a 16-bore gun— a suggestion recently made by " Purple 
Heather " having been acted on by Messrs Curtis's and Harvey, who 
forwarded to us tor trial four samples of 16-bore cartridges, some of 
which were loaded with 2£drs. of Diamond-prain No. 2, while the 
others had but 2drs.. and half of them oontamed los. of No. 6 shot, 
while the rest had only joz. . 

It is probable that some of our readers might be inclined to doubt 
the efficacy of such small charges as {os., and to "pooh-nooh" 
records obtained at the target were no other evidence forthcoming on 
the subject. But much additional weight has been added to target 
records by Sir Frederick Milbank's very interesting letter, published 
in our last impression— which letter, by a curious coinciaenoe, was 
written during the very time when our present experiments were 
being carried out, though our trials were not completed early enough 
for this article to appear in the Field of Jan. 8. 

It is evident, from Sir F. Milbank's letter, that small charges of 
shot are not so recent in origin, nor so futile in their results, as many 
sportsmen seem to imagine. Small charges of powder, no doubt, 
were generally used in former days ; but the shot charges then used 
were such as we now should consider excessive. In the early Field 
Gun Trials (carried ont in 1868 and 1869), the "new-fangled" breech, 
loaders of forty years ago were tested in comparison with the muzzle- 
loaders then in general use— some of which dated back to the days of 
Joe Manton. The 12-bore muzzle-loaders were almost invariably 
loaded with 2fdrs. of powder and ljoz. of shot, although one light 
12-bore of 61b. lOoz. had its charge reduced to 2&drs. of powder and 
1tV»- of shot. The breechloaders, however, were generally very 
heavy, and used l±oz. shot with 3drs. of powder— as an extra quarter 
of a dram waa considered requisite in the pinfire cartridge to give as 
much penetration as was obtainable with the smaller charge in the 
barrel of the muzzle-loading gun. 

Little more than a dozen years later, however, in 1872, we find Sir 
Frederick (then Mr) Mflbank, not merely using 2gdrs. of powder in 
12-bore pinfire cases, with only {oz. of No. 6 shot, but making the 
then unprecedented score of 864 brace of grouse in one day ; while his 
record of 190 birds in 28 minutes has never since been equalled 
by any charge. It becomes obvious, therefore, that there is great 
potency in {oz* of No. 6, when fired from good 12-bore guns by a man 
who has the requisite ability to use them with full effect. Henoe we 
cannot agree with a correspondent who asserted a fortnight ago 
(Jan. 1) that "to underload: a 12-bore is wasting good powder and 
shot." And if , as he further alleges, " guns of smaller Dore can do 

' that any 

tfo. 6 than 

> very remarkable men behind 

However, we have not the slightest intention of disparaging the 
performances of small-bores. In our own opinion, every man should 
use whatever guns and loads he may find give him personally the most 
satisfactory results. And as our present purpose is to show what 
have been the effects produced by small charges in a 16-bore spin, we 
will now state the particulars of these trials, commencing with car- 
tridges loaded with tydn. and loz. : 

2} Danes or Powdbb ahd loz. or No. 6 Shot, m 16-Boaa Guv. 

(Barometer, 29*85m. ; Thermometer— Wet bulb, 45°; Dry, 45?.) 

16-Bore Gun ; weight 61b. 80s. ; barrels, 80m. Powder, 2Jdrms. 1 shot, los. 
No. 6 (270 pellets). Wadding: Thick card, |in. felt, and thick card, with 
thick card over shot. Gas pressure— average 2*97 tons per sq. 
highest round, 3*06; lowest, f ' 








Bight Babbbl.— 


-Forty Yards Pattern. 






Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


Inside 
30 inch 
circle. 


Outside 

30 
inches. 


Velocity 


Beooil. 
PtJb. 


1 


88 


86 


27 


17 


13 


13 


112 


158 


1141 


25*0 


2 


88 


24 


83 


17 


18 


18 


112 


158 


1149 


24-7 


8 


86 


82 


29 


22 


20 


16 


118 


152 


1172 


25*6 


4 


34 


22 


24 


23 


14 


20 


103 


167 


1145 


25-7 


5 


86 


88 


26 


17 


18 


15 


112 


156 


1163 


25*2 


6 


80 


29 


29 


19 


16 


17 


107 


163 


1176 


24-6 


7 


40 


81 


27 


21 


19 


15 


119 


151 


1149 


24*8 


8 


85 


27 


26 


14 


18 


20 


102 


168 


1167 


25*0 


9 


24 


86 


22 


20 


16 


14 


102 


168 


1154 


24*8 


10 


83 


83 


28 


23 


22 


17 


117 


158 


1172 


25*8 




84 


80 


27 


19 


17 


16 


110 


160 


1150 


25*0 







3 


Lmn Babbit,.— 


Potty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 4th &th 
ring. ring. ring. 


6th 
ring. 


Inside 
30 inch 
circle. 


Outride 

80 
inches. 




1 


42 


28 


26 


21 


21 


19 


117 


153 




2 


55 


40 


37 


29 


23 


11 


170 


100 




3 

4 


61 
27 


46 
20 


41 
30 


27 
22 


14 
18 


20 
19 


175 
99 


95 
171 


Velocity aad 

Beooil 
(as before). 


5 
8 


64 
52 


38 
42 


43 
86 


82 
80 


18 
21 


20 
17 


177 
160 


98 
110 


7 


67 


48 


33 


25 


17 


16 


173 


97 




8 


65 


45 


30 


28 


22 


13 


168 


102 




9 


60 


89 


37 


24 


20 


19 


160 


110 




10 


56 


43 


25 


86 


22 


20 


162 


108 




Average 


55 


40 


84 


27 


20 


17 


156 


114 





The diameter of the 1st ring to 15 inches ; area 225 circular inches. 
2nd „ 21* „ ^ 

3rd „ 26 „ /The area of each belt, 
4th ft 30 t, > between two rings, is the 
5th „ 33$ „ I same as stated above. 

In the above records, with los. shot, the velocities come up almost 
exactly to our usual standard, and the patterns are generally regular, 
except that the fourth round with the choked barrel nve an 
abnormal pattern of only 99 pellets in the 80-inch circle. But this 
apparently irregular round, as a choke pattern, would have been 
almost ideal in its regularity as a cylinder pattern. Such regularity, 
however, could not have been demonstrated without the rings on the 
targets; but with them one may conclude that its "killing circle" 
would about double in area that of the ordinary 80-inch plate. And 
we can but suppose that this abnormal round was due to some 
peculiarity in the cap or wads of that especial cartridge. 

With only {oz. shot, and 2idrs. of powder, it may naturally be 
expected that there would be some increase of velocity, and here we 
find the ten rounds average 1178 f .s. : while there is a decrease in 
pressure and recoil, as shown by the following tables : 

2$ Dbams or Powdbb with goz. No. 6 Shot, nr 16-Bobb Gun. 

(Barometer, 29*14in. ; Thermometer— Wet bulb, 45°; Dry, 45°.) 

16-Bore Gun; weight, 61b. 80s.: barrels, 80in. Powder, 2$drms.: shot, 
Joi._ No. 6 (236 pellets). Wadding j^* Field " wad, fin. fett^and thick 



card, with thick oard over shot, 
sq. 



Gas im minim smuge 2*86 tons per 
inch s highest round, 3*12 ; lowest, 2*64 tons. 







Bight Babbbl.— 


Forty Yards Pattern. 






Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


Inside 
80 inch 
circle. 


Outside 

80 
inches. 


Velocity 

S3 


Beoofl. 
FUb. 


1 


25 


82 


16 


21 


15 


16 


94 


142 


1172 


m 


2 


82 


29 


27 


22 


18 


14 


110 


126 


1186 


24*0 


8 


29 


25 


24 


16 


12 


16 


94 


142 


1190 


29*3 


4 


87 


81 


21 


22 


16 


12 


111 


125 


1190 


24*0 


5 


28 


21 


13 


23 


12 


21 


85 


151 


1163 


2fr« 


6 


83 


26 


23 


19 


15 


15 


101 


185 


1158 


2t*9 


7 


39 


29 


20 


16 


18 


17 


104 


132 


1181 


29*5 


8 


27 


82 


25 


21 


17 


11 


105 


181 


1167 


29*1 


9 


35 


18 


14 


20 


19 


8 


87 


149 


1154 


22*6 


10 


38 


80 


26 


18 


12 


13 


112 


124 


1167 


23*0 


Average 


82 


27 


21 


20 


15 


14 


100 


136 


1173 


234 







Lsrr Babul.— Forty Tarda Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


80 inch 
circle. 


Outside 
30 

JTHlhOS 




1 


32 


35 


80 


28 


18 


10 


125 


111 




2 


60 


45 


34 


21 


16 


13 


160 


76 




3 

4 


52 

47 


43 
34 


31 
25 


25 
83 


19 
11 


16 

18 


151 
139 


85 
97 


Velocity and 

Beoofl 
(as above). 


5 
6 


55 

63 


42 
45 


S3 
29 


29 
23 


21 
17 


15 
11 


159 
160 


77 
76 


7 


51 


89 


21 


17 


20 


19 


128 


108 




8 


87 


82 


19 


19 


15 


21 


107 


129 




9 


48 


82 


42 


22 


17 


17 


144 


92 




10 


62 


41 


35 


20 


15 


16 


158 


78 




Average 


51 


89 


30 


23 


16 


16 


143 


96 





In the tables just given, as there was ioz. less shot in the 
it might be anticipated that there would be somewhat 



EXPERIMENTS WITH 2-INCH CAETRIDGES. 



patterns. And such was in fact the case. But while the number of 
pellets in the charge was reduced by 12$ per cent., the pattern in the 
win. circle was diminished about 9 per cent, with the cylinder barrel, 
and about 8 per cent, with the choked barrel. 

Now we come to the 2-dram charges ; and it is obvious that that 
quantity of powder is not sufficient for los. of shot, as the velocities 
are low, averaging about 70 ft.sec. beneath the above-mentioned 
standard ; and the cylinder patterns fall off numerically as well as in 
regularity, in comparison with those in the first of the tables that 
are given above. 

2 Drams or Powder with loz. or No. 6 Shot, in 16-borjc Gun. 

(Barometer, 29'85in. ; Thermometer— wet bulb, 45° ; dry, 45°.) 

16-Bore Gun ; weight. 61b. 8oz. ; barrels, 30in. Powder, 2drms. ; shot, loz. 
No. 6 (270 pellets). Wadding: "Field" wad, gin. felt, and thick card, with 
thich card over shot. Gas pressure— average 2-52 tons per sq. inch; 
highest round, 2*64 ; lowest, 2*81 tons. 

Bioht Babbbl.— Forty Yards Pattern. 



Bound. 


1st 
ring. 


2nd 
ring 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


Inside 
30 inch 
circle. 


Outside 

30 
inches. 


Velocity 


Recoil. 
Ft.lb. 


1 


30 


20 


21 


22 


17 


20 


93 


177 


1053 


21*5 


2 


34 


23 


22 


27 


12 


19 


106 


164 


1103 


21-2 


3 


26 


17 


16 


16 


23 


15 


74 


196 


1056 


21*0 


4 


33 


29 


27 


20 


18 


13 


109 


161 


1099 


21*6 


5 


80 


33 


24 


18 


11 


11 


105 


165 


1158 


22*3 


6 


29 


31 


26 


22 


21 


17 


108 


162 


1071 


21-7 


7 


87 


22 


21 


19 


20 


16 


99 


171 


1124 


21-9 


8 


32 


32 


25 


21 


17 


18 


110 


160 


1064 


22*0 


9 


26 


27 


24 


20 


14 


12 


97 


173 


1071 


.21*6 


10 


37 


30 


25 


22 


19 


17 


114 


156 


1136 


22*1 


Average 


31 


26 


23 


21 


17 


16 


101 


169 


1094 


217 









Left Babbbl.— 


Forty Yards Pattern. 




Bound. 


1st. 
ring. 


2nd 
ring 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring 


Inside 
30 inch 
circle. 


Outside 

30 
inches. 




1 


66 


42 


29 


22 


20 


12 


159 


Ill 




2 


59 


46 


31 


34 


16 


15 


170 


100 




3 

4 


63 
46 


43 
34 


28 
26 


30 
25 


22 

15 


15 
18 


164 
131 


106 
139 


Velocity and 

Becoil 

(as above). 


5 


55 


50 


33 


26 


18 


16 


164 


106 


6 


63 


42 


27 


24 


24 


21 


156 


114 


7 


58 


49 


32 


27 


21 


11 


166 


104 




8 


61 


53 


21 


31 


16 


6 


166 


104 




9 


41 


41 


28 


28 


20 


14 


138 


132 




10 


54 


52 


37 


15 


19 


14 


158 


112 




Average 


57 


45 


29 


26 


19 


14 


157 


113 





With the idrs. charge of shot also, 2drs. of powder is not to be 
recommended in the 16-bore, though it probably might suffice in the 
80-bore, or guns of smaller gauge. In the following tables it will 
be seen that the velocities were about 50 f.s. below the standard; and 
the diminution of pressure and recoil would hardly compensate for 
loss of penetration. 

2 Dbaxs or PownsB with Joe. Shot, » 16-bobs Guh. 

(Barometer, 29'Hm. ; Thermometer— Wet bulb, 45°; Dry 45°.) 

16-Bore Gun; weight, 61b. 80s.; barrels, 80m. Powder, 2drms. ; shot, goz. 
Ho. 6 (286 pellets). Wadding: "Field" wad, fin. felt, grey cloth, and 
thick card over shot. Oas pressure— average 2*84 tons per sq. inch j 
highest round, 2*49 ; lowest, 2*16 tons. 





E 


ilGHT 




Forty Yards Pattern. 










Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 

ring. 


6th 
ring. 


Inside 
80 inch 
circle. 


Outside 
30 


Velocity 


Beooil. 

FUb. 


1 


38 


80 


22 


21 


15 


11 


Ill 


125 


1111 


20*1 


2 


81 


26 


18 


18 


18 


13 


98 


148 


1103 


20*0 


8 


33 


S3 


21 


21 


15 


18 


108 


128 


1128 


20*4 


4 


42 


80 


20 


19 


17 


15 


111 


125 


1128 


20*4 


5 


86 


15 


82 


13 


16 


14 


98 


140 


1064 


20*0 


6 


89 


28 


25 


23 


20 


12 


115 


121 


1119 


20*2 


7 


28 


21 


20 


26 


18 


17 


95 


141 


1091 


19*8 


8 


82 


80 


27 


24 


19 


15 


118 


128 


1124 


20*7 


9 


45 


28 


18 


25 


10 


10 


111 


125 


1115 


20*3 


10 


25 


89 


24 


16 


8 


16 


104 


182 


1067 


20*0 


Average 


85 


28 


22 


21 


16 


14 


106 


180 


1107 


21-2 



Left Babbbl.— Forty Yards Pattern. 



Bound 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 5th 
ring. ring. 


6th 
ring. 


Inside Outside 
30 inch 30 
circle, inches. 




1 


49 


27 


21 


24 


20 


15 


121 


115 




2 


62 


45 


33 


26 


22 


13 


166 


70 




3 
4 


66 

58 


52 
40 


31 
35 


17 
21 


16 

20 


8 
14 


166 
154 


70 
82 


Velocity and 

Becoil 
(as above). 


5 


65 


39 


26 


18 


16 


11 


148 


88 


6 


59 


44 


32 


21 


18 


12 


156 


80 


7 


68 


46 


34 


23 


14 


9 


171 


65 




8 


56 


37 


35 


26 


18 


15 


154 


82 




9 


66 


48 


32 


27 


20 


12 


173 


63 




10 


37 


26 


22 


18 


18 


10 


103 


133 




Average 


59 


40 


30 


22 


18 


12 


151 


85 





The following short table gives a concise summary of the general 
results of the four varieties of loading in the same 16-bore gun : 

n n ..^» a Pattbbhs. 

Charges. cylinder. Choke. 

2*drs. and loz 110 156 

„ „ gos 100 143 

2drs. and loz 101 157 

.. « ios 106 151 



Vbloctty. 
Ft.sec. 

1159 .. 

1173 .. 


BttCOIL. 

Ft.lb. 
... 25*0 
... 23*2 


PRESSUBS 

Tons. 

2-97 

2*86 


1094 ... 

1107 ... 


... 21*7 
... 212 


2*52 

2*84 



EXPERIMENTS WITH 2-INCH CARTRIDGES. 

(Field, Jan. 28, 1897; Vol. 88, p. 106.) 

With Ballistite. 

Some time ago we made many trials with 2in. chamber guns, and in 
all of them we tried various powders, methods of wadding, ore., but 
failed to obtain satisfactory results. The principal cause of failure 
was that the concentrated powders did not ignite well in the flat-based 
cases, the result being low and irregular velocities. Lately, however, 
at the request of Messrs Nobel's Explosives Company, we again took 
the matter up, they supplying us with a quantity of cartridge cases 
manufactured by the Union Metallic Company t Bridgeport, Con- 
necticut, U.S.A. These cases Messrs Nobel modified before sending 
them on to us. 

The advantages accruing from the use of 2in. chamber guns are 
that, in consequence of the shortness of the chambers, the barrels 
mav with safety be made somewhat lighter. But the saving of weight 
ana bulk in the cartridges is of far greater importance, the loaded 
cartridge being only ljin. in length. The reduction in weight and 
bulk of these short cartridges would doubtless be much appreciated by 
anyone who had to carry his own cartridges for a day's shooting. We 
here append the results of the trial in tabular form, and may remark 
that they are, in our opinion, exceedingly good. 

Ballistite iv 2nr. Chahbbb Guh. 

(Barometer, 29*50 ; Thermometer— Dry 89°, Wet 89°.) 

12-bore gun ; weight, 61b. 10o«. : barrels, 30in. Charge of powder, 23grs. ; 
shot, Uos. (304 pellcte), No. 6. Wadding : Thin card, fin. felt, thick card, 
and thin card over shot. Gas pressure in barrel, average 2*69 tons per 
square inch (highest round 2*82 tons, lowest 2*61 tons). Cartridge oases 
made by the union Metallic Co., U.8X 

Bight Babbbl (slightly choked).— 40 Turns Pattsbv. 

Total Out- Velocity. BeooiL 
1st 2nd 3rd 4th 5th 6th in 80m. side (10yds.) 
Bound, ring. ring. ring. ring. ring. ring, circle. 80m. PL sec. Ft. lb. 

144 ... 160 1176 27*5 

, 153 ... 151 1220 29*0 

155 ... 149 1158 27*8 

148 ... 156 1220 30*0 

187 ... 167 1205 28*0 

151 ... 153 1154 27*8 

142 ... 162 1181 27*9 

148 ... 156 1215 28*3 

189 ... 165 1172 27*2 

, 148 ... 161 1215 27*5 



1 . 


. 48. 


.80. 


.29. 


.37... 


... 15 . 


. 21 


2 . 


. 52. 


.40. 


.33. 


.28... 


...23 . 


. 17 


3 . 


. 48. 


.49. 


.41. 


.22... 


...27 . 


. 18 


4 . 


. 46. 


.88. 


.30. 


.84... 


...23 . 


. 22 


5 . 


. 44. 


.82. 


.82. 


.29... 


...25 . 


. 20 


6 . 


. 50. 


.86. 


.85. 


..80... 


... 19 . 


. 17 


7 . 


. 46. 


.40. 


.83. 


.28... 


...21 . 


. 19 


8 . 


. 48. 


.85. 


.34. 


. 81 ... 


...23 . 


. 18 


9 . 


. 88. 


.41. 


.32. 


.28... 


...26 . 


. 22 


10 . 


. 49. 


.87. 


.31. 


..26... 


...24 . 


. 23 



Aver... 46 ... 88 ... 83 ... 29 . 



. 28 ... 20 . 



146 ... 158 . 



1192 . 



28-1 



280 



SPORTING GUNS AM) GUNPOWDERS. 



Lift Bahhl (modified choke).— 40 Yaads Pattbht. 
Total Out- 
lst 2nd 3rd 4th 5th 6th in30in. tide 



2oun 


i. xing. ring. ring. ring. 


ring. ring. 


circle. 30in. 


Velocity A Be 


1 . 


.. 76 ... 48 ... 34 ... 82 ... 


...23 ...13 .. 


... 190 ... 114 




2 . 


.. 83 ... 67 ... 48 ... 21 ... 


...19 ...20 .. 


... 204 ... 100 




S . 


.. 53 ... 54 ... 38 ... 32 ... 


...27 ...18 .. 


... 177 ... 127 




4 


.. 67 ...55 ...45 ...30... 


...26 ...21 .. 


... 197 ... 107 




5 . 


.. 84... 61... 32 ..28... 


...18 ...19 .. 


... 205 ... 99 




6 


.. 80 ...56 ...39 ...26... 


... 20 ... 16 .. 


.... 201 ... 103 


(As above.) 


7 . 


.. 72 ...45... 40 ...31... 


...22 ...21 .. 


... 188 ... 116 




8 


.. 86 ...52 ...37 ...29... 


... 19 ... 16 .. 


... 204 ... 100 




9 


.. 79 ...49 ...33 ...32... 


...24 ...22 .. 


... 198 ... HI 




10 


.. 81 ... 64 ... 38 ... 27 ... 


...20 ...14 .. 


... 210 ... 94 





Aver... 76 ... 54 ... 38 ... 29 22 ... 18 197 ... 107 

It will be noticed that high and regular velocities were obtained 
with only 28grs. of powder, whereas the usual charge is 26grs. In 
our opinion .these results may be attributed to the strength and 
regularity of ignition ; for. as a matter of course, with so short a 
cartridge, a coned base could not be used. 

In order to ascertain how these little cartridges would behave in a 
gun bored for cartridges of the usual length we fired a number of 
them from a 12-bore, having the right barrel cylinder and the left 
choke. This gun usually gives a pattern of 130 with right barrel and 
180 with the left, and a mean velocity in 10 yards of about 1160 ft.sec. 

We subjoin the records taken in this trial and it will be noticed that 
in consequence of the cartridge being so much shorter than the 
chamber the difference in velocity was a negligeable quantity. The 
average patterns are — with the right barrel ; fifteen pellets less, and 
with the left twenty-one pellets less in the 80m. circle. 

2». Baixxstits Cabtkidobs nr 12-bobb Gun with full lbvoth Cxambbbs 
(Barometer, 29*72; Thermometer— Dry 44°, Wet 44°.) 
12-bore gun : weight, 71b. ; barrels, 30in. ; charge of powder, 23grs. ; shot, 



lios. 
triage 



Bound. 

1 ... 

2 ... 
8 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 



ore gun : weight, 71b. ; barrels, 30in. ; charge of 
(304 pellets) No. 6 : gas pressure as in previoi 
oases made by the Union Metallic Co., U.S.A. 



previous experiments; ear- 



Otlxhdbb Bawl.— 40 Yards Pattbbh. 



1st 2nd 3rd 4th 
ring. ring. ring. ring. 

80 ... 28 ... 27 ... 27 . 

36 ... 27 ... 37 ... 20 . 

85 ... 25 ... 26 ... 25 . 

30 ... 33 ... 21 ... 19 . 

33 ...30 ...80 ...27. 

35 ... 27 ... 31 ... 24 . 
28 ... 34 ... 24 ... 21 . 
40 ... 33 ... 28 ... 26 . 

34 ... 33 ... 27 ... 24 . 

36 ... 29 ... 25 ... 23 . 



Total 
5th 6th in 30in. 
ring. ring, circle. 

....16 ...21 112 .. 

.... 25 ... 18 120 ... 

. 22 Ill .. 

. 17 103 ... 

.21 120 . 

. 23 117 . 

.20 107 .. 

.20 127 .. 

. 14 118 .. 

, 17 118 ., 



...18 . 
... 14 . 
...24 . 



...26 
...22 , 



.19 . 



Out- Velocity, 
side (10yds.) 
30in. Ft. sec. 

192 1154 . 

184 1149 . 

193 1145 . 

. 201 1141 . 

. 184 1176 . 

. 187 1154 . 

. 197 1163 . 

. 177 1149 . 

. 186 1156 . 

. 191 1172 . 



Beooil 

Ft. lb. 
. 25*9 
. 25*3 
. 257, 
. 25-1 ' 
. 26-0 
. 26*0 
. 25*6 
.. 26-2 
. 25-0 
.. 25-8 



Aver... 34 ... 80 ... 28 ... 24 21 ... 19 115 ... 189 1156 ... 25*6 



Chokb Babbbl— 40 Yabds Paitbbk. 



Bound. 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 
10 ... 

Avar... 



1st 

ring. 

68. 

54.. 
60. 



2nd 

ring. 

.84.. 

.38.. 

.40.. 
52 ...87.. 
64 ...32.. 
56 ...44.. 
49 ...39.. 
52 ...33.. 
63 ...47.. 
61 ...42. 



3rd 
ring. 
.39. 
.24.. 
.36. 
.32. 
.40. 
,.38. 
.37. 
.24. 
..35. 
.88. 



Total Out- 
4th 5th 6th in 30m. side 
ring. ring. ring, circle. 30m. Velocity ft Beooil. 
.36 17 ...15 172 ... 132 



18 . 

19 . 
22 . 
19 . 



145 ... 149 
166 ... 188 
148 ... 156 
171 ... 133 



29 23. 

80 25. 

27 20. 

85 16. 

26 18... 16 166 ... 138 

82 25 ...20 157 ... 147 

21 19... 18 180 ... 174 

.19 24... 17 164 ... 140 

27 22... 19 168 ... 186 



(As above.) 



. 39 ... 84 ... 28 . 



. 21... 18 . 



159 ... 145 



The Sin. chamber gun used in these trials was specially made by 
Mews Joseph Lang and Son, of 10, Pall Mall, 8.W. 



TRIAL OF 12-B0BE GUN WITH 2-INCH CHAKBES& 

(Field, Feb. 27, 1897 ; Vol. 89, p. 281.) 
With Schultzi and Black Powdebs. 

8lB,— Since your trials with the 2in. chamber gun for condensed 
powders, we have had numerous inquiries respecting this weapon, bob 
find that several of our customers raise the question as to what nappens 
in the event of their running short of Sin. cartridges, and can they 
use the ordinary full-length cartridge f To this query we reply in 
the affirmative, as we have carried out lengthy experiment*, and have 
suooeeded in designing a gun to take the 2m. case, and in which can 
also be used the full length case with equally good results, and with 
any powder (Black or Smokeless), without extra pressure or any other 
disadvantages. 

If you will allow us to send one of these guns on to you for trial, we 
shall be most pleased to do so. Joseph Lang and Son. 

10, Pall Mall, London, S.W., Peb. 11, 1897. 

[We have made a trial of the gun above alluded to, both with 
Schultse and No. 4 Black powder, and give the results in tabular form 
below. The trial alluded to was carried out with Ballistite, and 
appears in the preceding column. — Ed.] 

The gun is chambered for the 2in. cartridge, but between the 
ohamber and the bore of the barrel there is an exceedingly long and 
gradual cone ; this enables cartridges of the full length (viz., §&in.) 
to be fired without any extra pressure upon the breech. To ascertain 
this we made the following trials : 

2§ln. oartridges in ordinary 2Jin. chamber, 42grs. Schultse, lftos. No. 6 
shot, wadding as usual. 
Tons per square inch. Average. 
1-88 1-83 2-04 1-41 1"41 178 1-72 

Oartridges loaded exactly the same as above, and fired in 2in. chamber 
with long cone. 
Tons per square inch. Average. 
1-41 1-47 2-20 1*96 1*63 1*88 1'76 

Sfia. oartridges in ordinary 2}in. chamber, 82grs. No. 4 Black powder, lgos. 
No. 6 shot, wadding as usual. 
Tons per square inch. Average. 
2-31 2-24 2-28 237 2-20 2-31 2-28 

Cartridges loaded same as above, in 2in. chamber, with long cone. 
Tons per square inch. Average. 
2-28 2-40 2-34 2*24 2*31 2*24 2*80 

It will be seen that these results fully bear out the statements made 
in Messrs Lang's letter, and remove the only objection that could be 
urged against the expediency of adopting the 2in. chamber gun. The 
following are the results of experiments at the target — the surface of 
which is divided into six rings of equal area, as in former trials. 

Schultzx and Black Powders, in ordinary 2}in. cases. 

(Barometer, 80'18in. ; Thermometer— Dry 56°, Wet 55 s .) 

12-bore gun ; weight, 61b. lOos. ; barrels, 80in. Charge of powder, 42grc. 

Schultse ; Iftos. (804 pellets) No. 6 shot. Wadding: thin card, gmTfeH, 

grey cloth, and thin card over shot. 

Bioht Bauxl (slightly choked).— 40 Yaws Pattbbjt. 

Total Out- Velocity. Beooil. 
1st 2nd 3rd 4th 6th 6th inSOin. side aOyds.) 
Bound, ring. ring. ring. ring. ring. ring. circle, SOin. Ft. sec. Ft. lb. 

1 ... 56 ... tt ... 34 ... 28 21 ...18 158 ... 146 1167 28"0 

2 ... 49 ... 43 ... 30 ... 32 23 ... 20 154 ... 150 1154 27*0 

8 ... 47 ... 89 ... 86 ... 30 20 ... 16 152 ... 152 1181 28*2 

4 ... 50 ... 41 ... 31 ... 26 18 ... 23 149 ... 156 1172 27*6 

5 ... 44 ...38 ...42 ...32 26 ... 21 156 ... 148 1158 27-3 

6 ... 51 ... 42 ... 33 ... 25 20 ... 18 151 ... 158 1168 27"1 

7 ... 41 ... 37 ... 40 ... 29 22 ... 21 147 ... 157 1149 26"S 

8 ... 49 ... 42 ... 81 ... 30 17 ... 16 152 ... 152 1167 26-8 

9 ... 60 ... 40 ... 85 ... 25 19 ... 23 150 ... 154 1178 27'5 

10 ... 46 ... 48 ... 32 ... 30 25 ... 19 156 ... 148 1158 26*4 



. 21 ... 20 . 



152 ... 152 . 



1166 



2T2 



Aver... 48 ... 41 ... 34 ... i 

Lxrr Basbsl (modified choke).— 40 Yabds Pattbbm. 
Total Out- 
lst 2nd 3rd 4th 5th 6th in SOin. side 
Bound, ring. ring. ring. ring. ring. ring, circle. SOin. Velocity & Beooil. 



1 
2 
8 
4 
5 
6 
7 
8 
9 
10 



.Aver... 77 ... 56 ... 41 . 



80 ... 56 ... 40 ... 28 . 

73 ... 52 ... 44 ... 31 . 

86 ... 60 ... 42 ... 24 . 

81. 

75. 

80. 

76. 

78. 

84. 

61. 



85. 
52 ... 38 ... 26 . 

57 ... 40 ... 31 . 
62 ... 43 ... 24 . 

49 ...45 ...32 23 

61 ...86 ...28 19 , 

58 ...47 ...30 22 



.20 . 
.24 . 
.18 . 
.21 . 
.17 . 
.26 . 
.17 . 



. 15 203 ... 101 

. 19 200 ... 104 

. 16 212 ... 92 

. 14 201 ... 103 

. 18 191 ... 113 

.23 208 ... 96 

. 15 205 ... 99 

. 21 204 ... 100 

. 17 209 ... 95 

.20 196 ... 108 



(Aa above.) 



.21 ...18 202 ... 102 



SMALL-BORE GUNS. 



281 



(Barometer, 30'lOin. j Thermometer— Dry 53°, Wet 53°.) 
12-bore ran ; weight, 61b. lOos. ; barrels, 90in. Charge of powder, SSfen. 
Wo. 4 Black ; ljoz7(304 pellets) No. 6 shot. Wadding : thin card, fin. felt, 
grey oloth, and thin card over shot. 

Bight Barrel (slightly choked).— 40 Yards Pattern. 

Total. Out- Velocity. Becoil. 
1st 2nd 3rd 4th 5th 0th in30in. aide (10yds.) 
Bound, ring. ring. ring-, ring. ring. ring, circle. SOin. Ft. sec. Ft. lb. 



42 ...37 ...32 ...26 
39 ...39 ...36 ...30 
46 ...45 ...33 ...27 
50... 43... 29... 24 
37 ... 40 ... 35 ... 29 
45 ...36 ...30 ...32 



1 
2 
3 

4 
5 
6 
7 
8 

e 

10 

Aver... 43 ... 40 ... S3 ... 27 21 ... 18 144 ... 160 1164 . 

Left Barrel (modified choke).— 40 Yards Pattxrr. 
Total Out- 



43 ... 38 . 
50 ...41. 
40... 39. 
41 ...42. 



21 ... 19 137 ... 167 1158 34'1 

25... 22 144 ... 160 1167 34-2 

20 ... 16 151 ... 153 1186 35'0 

17 ... 12 146 ... 158 1141 33'8 

23 ... 18 141 ... 163 1158 34'0 

21 ... 20 143 ... 161 1167 34-4 

28 ... 26 18 ... 18 135 ... 169 1163 34'3 

32 ... 23 17 ... 15 146 ... 158 1154 34-0 

35 ... 31 26 ... 21 145 ... 159 1172 34'8 

38 ... 27 19 ... 22 148 ... 156 1176 34*6 

34-8 



1st 2nd 3rd 4th 5th 6th in30in. side Velocity. Becoil. 
Bound, ring. ring. ring. ring. ring. ring, circle. 30in. Ft. sec. Ft. lb. 

1 ... 72 ... 51 ... 33 ... 28 22 ... 16 184 ... 120 

2 ... 78 ...44 ...35 ...24 19 ... 18 181 ... 123 

3 ... 81 ... 45 ... 31 ... 22 16 ... 13 179 ... 125 

4 ... 75 ... 50 ... 40 ... 26 23 ... 21 191 ... 113 

5 ... 68 ... 47 ... 34 ... 30 22 ... 18 179 ... 125 

6 ... 79 ... 46 ... 32 ... 25 20 ... 16 182 ... 122 

7 ... 83 ...50 ...42 ...27 18 ... 20 202 ... 102 

8 ... 64 ... 44 ... 38 ... 30 23 ... 15 176 ... 128 

9 ... 78 ... 52 ... 33 ... 29 24. 

10 ... 70 ... 46 ... 41 ... 31 20. 



(As above.) 



, 192 ... 112 
188 ... 116 

Aver... 75 ... 47 ... 36 ... 27 21 ... 17 185 ... 119 
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NOMENCLATURE OF BORES OF GUNS. 

{Field, Jan. 27, 1894; Vol. 83, p. 126.) 

8ir, — Would you kindly tell me the origin of the word " bore " in 
ylindrieal guns, taking the more common 12-bore gun and comparing 
it with the 8-bore or any larger or smaller bores ? K, F. 

(The bores of guns received their designations from the size (or 
rather the weight) of the largest spherical projectiles which could 
be used therein. In like manner as artillery were called 7-pounders, 
82-poundere, Ac., according to the we : ght of the iron ronnd shot with 
which they were ordinarily used, so were small arms designated in 
accordance with the weight of the spherical lead bullets which they 
would admit into the bore. Hence, a barrel made with such a size 
of bore as would, take lead balls of twelve to the pound was called a 
12-bore ; one which would take balls of four to the pound was called 
a 4-bore ; and so on. In comparatively recent times the diameters 
of the respective bores for small arms have been laid down in the 
Acta of Parliament and schedules regultting the proof of guns. We 
give a few of them : 



Number 


Diameter 


Number 


Diameter 


Number 


Diameter 


of Gauge. 


of Bore. 


of Gauge. 


of Bore. 


of Gauge. 


of Bore. 


1 


. 1-669 inch. 


12 


•729 inch. 


28 


•550 inch. 


2 


. 1325 „ 


14 


•693 „ 


32 


•526 „ 


4 


. 1052 „ 


16 


"662 „ 


36 


•506 ,, 


9 


. '835 „ 


20 


•615 „ 


40 


488 , 


10 


. 775 „ 


24 


•579 „ 


48 


•459 ;; 



These measurements represent the diameter when the bullets are of 
ordinary soft lead (specific gravity 11*352). Hardened bullets of the 
same size are less in weight, owing to the alloy being of lower specific 
gravity than pure lead. It will be observed, on comparing some of 
the figures in the above table, that the weight of the tmllets vary in 
proportion to the "cube" of their diameter. Thus, a 32-bore 
spherical lead bullet is 526 thousandths of an inch in diameter ; and, 
as thirty-two such bullets weigh a pound, each one consequently 
weighs half an ounce. If that diameter be doubled, the measure- 
ment will be 1*952 inches ; and a bullet of that size weighs 4oz., or 
eight times as much as one of 32-bore. By using or reversing this 
process, it will be found that a 16 bore is half the diameter of a 
2-bore ; a 3-bore is double the diameter of a 24-bore ; and so on. 
There are minute differences apparent, but these merely arise from 
the decimal fractions being limited to thousandths of an inch.— Ed.] 



SMALL-BORE GUN& 

(Field, Deo. 26, 1897 ; Vol. 90, p. 1012.) 

Sib,— Just a word about small-bores. So many of your corre- 
spondents seem to think that a small-bore is necessary if a man 
require a light gun. The gun I now use most is a choked 12 by 
Turner, 28in. barrels (numbered 4137), balance l£in., weight 
51b. 9Joz. ; best charge, 38£grs. Schultze and loz. shot; Field 
loading. This gives a good pattern and penetration. Another gun, 
which I have shot with for more years than one cares to talk about, is 
also a Turner and a 12. It has 27£in. barrels, and weighs 61b. 2oz., 
but is cylinder bored, and the load is 42grs. and lfcoz. The lighter gun 
will kill ten yards further. 

Many years ago I pointed out in the Field, over the signature 
J. T. B., that small-bores possessed the disadvantage of a badly- 
shaped powder chamber, the length being too great in proportion to 
the diameter, thereby producing abnormal pressures. The theory was 
disputed, and my friend the late Mr Walsh (then editor of the Field) 
had the idea tested practically, and published the results, which 
entirely agreed with my proposition. 

It is important, however, to note that the recent introduction of 
stronger powders, per unit of space occupied, is in favour of small- 
bores, because, in the event of experience proving that such powders 
are reliable in the field, it is evident that the best-shaped chamber for 
these powders will be found in some bore smaller than a 12 ; perhaps 
16, perhaps 20. 

I have very little doubt that the best shaped powder chamber is one 
where the diameter does not differ greatly from the length, and if a 
sportsman will settle the charge of shot he wishes to employ, the 
powder charge of new explosive is also fixed, as also the space it 
occupies ; and the best bore at once follows from the above considera- 
tion of equal length and diameter for the powder chamber. The total 
weight of gun also follows, unless a man wants to be kicked to pieces, 
and get gun headache. Hence, metal in barrels of a desired length 
and amount of wood in stock are fixed. 

It all comes logically from the charge of shot and the quality or 
description of powder employed to propel it. With the usual shot 
charge of 1 or l&oz., I think it will be found that Schultze, E.G., and 
kindred powders will logically produce the best possible guns at 
12-bore, whereas with powders of a more concentrated nature guns 
of smaller bore will be the best possible bothas regards small weight 
and performance. 

For my own part I am perfectly satisfied with a 6Mb. 12 choke and 
Schultze powder. FoEEBT Gun. 

[We quite agree with " Forest Gun" that light 12-borea maybe 
used effectively with loz. charges of shot. Some correspondents 
apparently have come to a different conclusion, after reading the 
results of experiments which we carried out last year, and seem to 
think that light 12-bores give an excessive amount of recoil. Such 
is not necessarily the case, however ; but one fact was conclusively 
proved by those experiments, viz., that lightness may be carried to 
excess, and that a 12-bore of 51b. weight gives much more recoil than 
a 16 or 20-bore that is a pound heavier. In short, the 12-bore class 
of last year was as a whole somewhat unduly handicapped by the 
inclusion of two very light guns with 24in. barrels, the lightest of 
which weighed only 41b. 14oz. ; and the shorter the barrels are, the 
greater is the amount of powder requisite to impart a given velocity 
to the shot. For the purpose of demonstrating this more effectively, 
we will summarise the results of last year's trial of 12, 16 { and 20 
bores, and will subdivide the 12-bore class, so as to show the difference 
of results between the three heaviest, which averaged 51b. 13oz., and 
the three lightest guns of the same bore, which averaged only 51b. 2oz. 
The charge of shot was loz. throughout, and the explosive used was 
Schultze powder. 

Weight. Barrels, Powder. 
Bore. lb. oz. Inches. Grains. 

19 f 5 18 27 37 ... 

"l 5 2 24} 89 ... 

16... 5 12 28 86 ... 

20... 5 9} 28 83 ... 



Patterns. Velocity. 

Cylinder. Choke. Ft.sec. 

.... 109 131 1164 

.... 108 152 1161 

.... 107 145 1165 

.... 100 134 1168 



It will here be seen that the differences in pattern and velocity were 
small ; but the shorter barrels necessitated the use of more powder. 
One consequence of this was that the recoil was increased. With the 
three heaviest 12-bore guns it averaged 27*8 ft.lb.; whereas with the 
three lightest it averaged 807 ft. lb. ; with the 16-bores it averaged 
26*9 ft.lb., and with the 20-bores 27'2 ft.lb. Another difference was 
the amount of pressure in the barrel, the narrower the gauge the 
higher being the stress. With the 12-bores it averaged 1'79 tons per 
square inch ; with the 16-bores, 260 tons ; and with the 20-bores, 8 '14 
tons.— Bd.] 



O O 



SPORTING GUNS AND GUNPOWDERS. 



"ON BLACK AND NITSO POWDERS FOB 

8P0KTTJTG GUHB."* 

(Field, Feb. 6, 1808 ; Vol. 91, p. 177.) 

Such is the title of a brochure of some seventy-seven pages containing 
the subject of a paper read before the Gunmakers' Union of Belgium, 
at Liege, in January, 1897, by Mons. Jule*s Polain, the director of 
the Government Proof House in that city. The official position 
held by the author has. no doubt, drawn greater attention to this 
publication than would nave been the case had the writer been more 
or less unknown. He commences by laying stress on the great im- 
portance of a close experimental study of both the black and the 
nitro powders used in sporting guns, not onlv because the subject 
is of interest to gunmakers, but also because it is closely connected 
with the question of the safety of the public. 

M. Polain's views may be summarised as follows : In order to make 
good weapons, gunmakers should understand the action of explosives. 
But few of them trouble themselves about such matters ; and many 
do not even now make their weapons with anv definite knowledge 
either of the stresses the gunbarrels will be subjected to, or of the 
strengths that they possess. Would anyone, he asks, start to make 
the boiler of a steam-engine without first ascertaining what pressure 
it was to be worked at ? In comparing the boiler and the firearm 
(both of which are tested by the State) he points out that whilst the 
former may not be worked at a higher pressure than that authorised 
by the State, there is no such limitation in the case of the gun — the 
user of which determines the pressure by the charges that he employs. 
Nor does the gunmaker, of the present day even and in any country, 
make anv calculations or experiments to ascertain whether in fulfilling 
the requirements of the sportsman he is not exceeding the limit of 
safety. For example, a feather-weight gun is asked for, and the gun- 
maker removes the metal until the weight is attained ; he does not 
know or care what powder or charge is going to be used in it— the 
only point that he considers is that he must not lose a customer. 

This system is wrong in principle. The gunmaker is the person 
who ought to know what his gun can and with safety withstand ; he 
should prescribe the maximum charges and description of powder to 
be used. The prevalent idea amongst sportsmen is that their weapons 
have been tested by the State, and are therefore safe for any sort of 
powder or charge that they can get into them. When a gun bursts it 
is difficult to apportion the blame. 

M. Polain then touches upon the elements of a cartridge, and the 
importance of each part of it—the cap, powder charge, wads and shot 
— as affecting the ballistics obtained. 

To show the danger that exists— more especially with the nitro 
powders — a large number of diagrams are given, showing the pressures 
obtained along the bore, with normal and proof charges, of various 
well-known Belgian, English, and French sporting powders. The 
pressures were taken at the Proof House at Liege, in multiple- 
crusher guns of 12, 16, and 20-bore respectively, designed by the 
author or the pamphlet. The Polain crusher-gun, m its main features, 
is very similar to the one with which the Field experiments have been 
carried out for years past, except that our apparatus has six crushers, 
while M. Polain's has ten. Our records, with the moderate pressures 
that occur in shot guns, are taken with lead cylinders ; whereas those 
of M. Polain are taken with copper cylinders of much smaller dimen- 
sions. And we fire separate rounds when testing the pressures at 
each plug, because we believe that, under such conditions, the 
individual records are more reliable ; while M. Polain takes multiple 
pressures at the whole ten plugs, from the firing of a single 
cartridge. 

Every precaution is said to have been taken in the loading and 
general treatment of the cartridges used in M. Polain's experiments. 
These diagrams for the most part show extraordinarily high pressures 
towards the muzzle— in many oases the pressure recorded being higher 
there than # at the breech. On these results M. Polain bases the 
whole of his arguments and most of his advice { not only to the 
gunmakers themselves but to the users of their guns; and he 
formulates a number of rules on the choice of a gun, the selection of 
a suitable powder and weight of charge, and on the actual loading 
of the cartridge. Furthermore, he states that the normal service 
charges of all the nitro powders and some of the extra fine black 
develop more or less dangerous pressures in some parts of the gun. 

Des Poudres Noires et des Poudres Fyroxyleee pour Fusils de Chasse ; 
B4sum6 de la Conference donntfe le 18 Janvier, 1897, a l'Union des 
Fabricants d'Armes, sous les auspioes da la Commission Administrative 
du Banc d'Epreuves des armes a feu, de l'Union des Fabricants 
d'Armes, et du Musse d'Armes de Liege. Par Jules Polain. direoteur 
du Bano d'Epreuves, Gommissaire du Gouvernement charge* de la haute 
surveillance des Armes a feu dans le Boyaume. Lieges Imprlmari* 
Charles Gothier, 1807, 



If nitro powder* most be used (and he allows they have much to 
recommend them), then onlv low charges should be employed, of 
which he gives a table ; and light guns must not be thought of. In 
fine, he considers— though it is difficult to take this statement 
seriously — that a French gunmaker is correct in his view of the 
situation^ who puts in his catalogue the following announcement: 
"This high-quality gun which we manufacture for black powder is 
sure to burst sooner or later if anyone is rash enough to fire it with 
nitro powder." 

M. Polain's Second Pamphlet. 

In a second pamphlet published during the same year* " On the 
responsibilities in case of accidents through bursting of guns," he 
deals very briefly with the subject of the title, only two pages out of 
the thirty-four being devoted to this matter. The relative responsi- 
bility of the powder-maker, gunmaker, and user is considered to be 
gradually becoming more justly apportioned ; for whereas formerly, 
when a gun burst, the blame fell on the gunmaker alone, while the 
powder-maker always got off scot free— and the former, to save his 
reputation and to avoid an action at law hushed the matter up and 
paid the damages claimed — more recently it is only after the car- 
tridges have been, so to speak, tried and proved innocent that the gun 
is found guilty. 

The rest of the pamphlet is devoted to some correspondence and 
letters in the Chasse lllustrie on the subject of high pressures with 
nitro powders, and to some further experiments made with M. 
Polain b gauge, and in his presence, at Enjris, at the factory of 
Messrs Muller and Co., with the latest issues of the powders 
previously experimented with. In the records given in this pamphlet 
the excessive forward pressures have disappeared, and more moderate 
ones have taken their place. This, however, is attributed solely and 
entirely to the manufacturers having modified their powders in 
consequence of the published results of the previous experiments. 
No evidence to support this assertion is given ; but the statement is 
reiterated that the experiments of 1896 showed high pressures at the 
muzzle, sometimes even exceeding those recorded at the breech, the 
cause of which pressures has not been explained by anyone, including 
M. Polain himself, the pressures themselves being assumed by him to 
be indisputable, and above suspicion of error. 

M. Quer8In'8 Pamphlet. 

It is not surprising that the remarkable results obtained and 
published by M. Polain in his first pamphlet attracted the attention 
of his fellow countrymen; and a short brochure f from the pen of 
Mons. H. Quersin (an advocate at the Brussels Court of Appeal) 
appeared towards the end of the year. This work contains a severe 
criticism of M. Polain's theories and his results. 

M. Quersin has divided his pamphlet into six chapters : (1) dealing 
with M. Polain's theories j (2) enunciating the elementary principles 
which govern the combustion of a charge ; (3) a general view of the 
various methods of ascertaining pressures in a gun ; (4) shows that 
theoretical pressures should and do agree with observed ones; (5) 
a criticism of M. Polain's actual experiments ; (6) conclusion. 

Whether an amateur or not, M. Quersin has evidently studied his 
subject, and expresses his conclusions tersely and pointedly. Dealing 
with M. Polain's theories, he says they are all based upon his 
multiple-gauge records, and that they are as follows : (I) the pressure 
does not necessarily decrease as the shot travels down the bore ; (2) 
the pressure at the muzzle is not infrequently higher than that at the 
breech. Furthermore, the dangerous points in the barrel have been 
fixed by his diagrams. 

These new theories, says M. Quersin, are so revolutionary that they 
should be sifted to the utmost before accepting them as correct. The 
idea of measuring pressures in a gun is no novelty ; it is a very old 
problem, that of ascertaining the charge of explosive which will give 
the highest velocity to the shot without subjecting the barrel to undue 
stresses. The most eminent authorities have formulated in the 
clearest terms the manner of burning of an explosive in a gun— how 
that, after a maximum pressure is obtained, there is a fall of pressure 
more or less rapid, due to the expansion of the gases and the loss of 
heat by conduction through the metal of the barrel. The principal 
elements affecting the maximum pressure are the physical and 
chemical conditions of the explosive used. 

As regards the pressures themselves there are two general methods 

* Des Beeponsabilitrfs en cas d'acoidents par Bupture d'Armes de Chasse. 

Par Jules Polain, Ingfaieur et Docteur en droit. Direoteur du Banc 

d'Epreuves des Armes a feu, Liege. Imprimene H. Vaillant Carxnanne, 

Litge. 1897. 
f Des Poudres Pyroxylees pour Fusils de Chasse. Quelquee Mots en Beponse, 

Ao. Par (Henri Quersin, Avooat pre* la Cour d Appal de Brucellas 

Paul Laoombles, pnblisher t ;Brnssois. 1887. 
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of obtaining them: (1) by instrument* measuring the Telocity of 
recoil or the velocity of the shot in the bore, from which the pressures 
can be calculated; (2) by instruments for measuring the pressure 
direct. The crusher-gauge is an instrument of the second class, 
wherein a copper cylinder is compressed by the action of the gases on 
a piston of known area, and M. Polain'a gauge is of this nature. The 
most eminent authorities, however, agree that, to ensure accuracy, 
the crusher-gauge should be placed near the Dreech, and that even 
then the results are not to be trusted unless verified, presumably by 
some other method. 

A number of English experiments are quoted by M. Quersin to 
prove from the absence of high forward pressures that M. Polain'a 
results are, from some cause or other, incorrect. In the fifth chapter 
M. Quersin's criticism almost amounts to a denunciation of M. Polain, 
whom he accuses of ^posing as an authority on a subject of which he 
knows little or nothing ; of having used the wrong weights of powder 
and shot for service charges in his experiments ; and of having not only 
ignored the instructions for loading issued by the manufacturers, but 
of having fired heavier charges than those recommended by them for 
the maximum service charge, as well as heavier loads of shot. 

In conclusion and reviewing the question M. Quersin is of opinion 
that some mistake has been made, and considers it M. Polain'a duty 
to repeat his experiments, taking every advantage of the experience in 
apparatus and results of experiments made in England. If the same 
results are again obtained he (M. Quersin) will be the first to apologise ; 
if not, then he hopes that M. Polain will frankly admit his mistake. 

Whilst the above-mentioned pamphlet was in the press M. Polain's 
second pamphlet appeared ; and M. Quersin therefore added some 
remarks on this also. He considers it to be merely a cover to hide a 
skilful retreat from the former position found to be untenable, as 
though published under the title " On responsibility in case of accident 
due to guns bursting, "scarcely any space is devoted to that subject, 
by far the greater portion being taken up with further experiments 
with the multiple crusher-gauge and explanations thereon. The 
further experiments did not show the extraordinarily high pressures 
towards the muzzle that were previously obtained, and M. Polain 
explains that this is due to the manufacturers having altered their 
powders — all samples used being of 1897 issues. M. Quersin, how- 
ever, on the written evidence of the manufacturers of the powders, 
denies that any alteration has been made in their manufacture ; and 
he infers that it is the multiple crusher-gauge that has been altered — 
adding, that it is a most remarkable coincidence that all the powders 
should have altered in the same favourable manner. 



Bomb English Experiments with M. Polain's Multiple 
Cbushbb- Gauge. 

Having, in the foregoing paragraphs, summarised the main features 
of three brochures which we have received from Belgium, we now 
proceed to lay before our readers some results which have oome 
within our personal experience in connection with the subject at 
issue. 

When M. Polain's first pamphlet reached us, in the early part of 
last year, we could not but be struck bv the very extraordinary 
results which were there set forth. We say "extraordinary" 
advisedly, because they were utterly at variance with our own experi- 
ence in the numberless trials of guns and explosives which we have 
carried out ourselves during many years past, or that have been carried 
oat in our presence by others. 

We did not, however, at the time comment on the pamphlet we 
received, as we were not acquainted with the nature of the apparatus 
that was said to have given such results. But we have recently had 
an opportunity of trying experiments with "l'appareil a multiples 
crushers, systeme Jules Polain," and now proceed to state the out- 
come of our investigations. 

The barrel of M. Polain's crusher-gauge is 29}in. in length, and 
it is fitted with ten plugs— their respective distances from the breech 
being approximately as follows (in inches) : first plug, 0*7 ; second, 
2-5; third, 44; fourth, 6'4j fifth, 8*8; sixth, 10'3j seventh, 12*2; 
eighth, 14*2 ; ninth, 21*4 ; and tenth, 28'5in. So it will be seen 
that in the first half of the barrel there are eight plugs, separated by 
intervals of nearly two inches ; and in the second half of the barrel 
there are but two plugs, which are about seven inches apart. 

The whole of the ten plugs are operated upon by the firing of one 
charge of powder and shot, after which the small copper cylinders, 
used as crushers, are taken out and measured, and the pressure on 
each is estimated in accordance with a scale prepared by M. Polain 
for that purpose. 

The ten plugs are fitted into a corresponding number of screwed 
sockets— these, again, being provided with set screws. The result of 
this complication is that the copper crusher is hidden from sight, 



in the interior of the screwed socket ; so that it is impossible to 
ascertain, before firing the gun, whether each of the ten little oopper 
cylinders is in its correct position. Moreover, these screwed sockets 
are not interchangeable, neither are they marked ; consequently, in 
the event of the sockets getting intermingled, there is a risk of some 
of the plugs becoming jammed, and therefore not acting properly. 
Hence the liability to error is by no means remote. But, providing 
that everything is nicely adjusted, the gauge carefully used, and the 
copper cylinders remain in their proper central positions, the instru- 
ment would be likely to act as well as other gauges that are in use in 
England, and to give similar results. 

We have lately carried out extensive trials with one of M. Polain's 
gauges, but the results that we have obtained are widely different 
from those stated in M. Polain's first publication, although we have 
used nearly all the nitro powders known in England, and have tried 
our utmost to obtain high pressures at the muzzle. We give below 
the results of some of our trials in tabular form. The powder used 
in this instance was Sohultze of 1896 issue— that being one which, 
according to M. Polain, gave some of the very extraordinary results 
stated in his first pamphlet. We have likewise tested the 189/ sample 
of Sohultze powder, and find no practical difference in the results 
exhibited by the two issues. 

Before entering into any of the details, however, we will briefly 
summarise some particulars given by M. Polain relative to three kinds 
of powder— two being English and one French, that has been much 
used by foreign competitors at the international pigeon-shooting 
competitions at Hurlingham and the Gun Club. The pressures are 
stated in atmospheres, of which, at 14781b. per atmosphere, about 
152 would be equivalent to a ton per square inon. 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

plug. plug. plug. plug. plug. plug. plug. plug. plug. plug. 

Schultxe 426 ... 406 ... 458 ... 450 ... 444 ... 438 ... 378 ... 450 ... 504 ... 516 

E.C 408 ... 360 ... 390 ... 474 ... 294 ... 360 ... 396 ... 378 ... 582 ... 588 

8. No. 2. 468 ... 408 ... 406 ... 402 ... 438 ... 438 ... 522 ... 624 ... 630 ... 582 

It will be observed that, with all three powders, the pressures are 
represented to be higher at the muzzle than at the breech, while the 
French powder has its two highest pressures at the eighth and ninth 
plugs. And the most marvellous part of the business is that, although 
the barrels are usually thinnest at the parts where these very high 
pressures are alleged to occur, people go on using their guns with 
impunity ; whereas, if the facts were as set forth in this pamphlet, 
the barrel ought io be thicker near the muzzle than it is at the 
breech. The only conclusion we can oome to is that there was some- 
thing wrong in the working of the apparatus when the records alluded 
to were taken ; for no such results were indicated in the course of our 
experiments, the records of which are here given : 

Trials with M. Polaiv's Pussuu-Gauoe. 

45 grains of Sohultze (1896 manufacture), with l£oz. of No. 6 shot. Wads : 
thin card, § inch felt, grey cloth, and thin card over shot. Eley's best 
nitro oases. 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

Bound, plug. plug. plug. plug. plug. plug. plug. plug. plug. plug. 

1 294 ... 300 ... 360 ... 300 ... 264 ... 216 ... 210 ... — ... — ... — 

2 452 ... 414 ... 462 ... 336 ... 276 ... 222 ...210 ... — ... — ... — 

8 420 ... 498 ... 456 ... 318 ... 258 ... 210 ... — ... — ... — ... — 

4 300 ... 318 ... 878 ... 300 ... 264 ... 222 ...210 ... — ... — ... — 

5 824 ... 336 ... 872 ... 282 ... 246 ... — ... — ... — ... — ... — 

6 420 ... 432 ... 462 ... 270 ... 258 ... 240 ... 210 ... — ... — ... — 

7 318 ... 860 ... 426 ... 282 ... 210 ... 210 ... — ... — ... — ... — 

8 406 ... 438 ... 456 ... 312 ... 240 ... 234 ...216 ... — ... — ... — 

9 294 ... 312 ... 366 ... 282 ... 258 ... 228 ... 210 ... — ... — ... — 

10 384 ... 420 ... 468 ... 294 ... 270 ... 240 ... — ... — ... — ... — 

11 414 ... 432 ... 468 ... 812 ... 288 ... 228 ... — ... — ... — ... — 

12 402 ... 420 ... 444 ... 306 ... 264 ... 234 ...216 ... — ... — ... — 

13 336 ... 408 ... 460 ... 830 ... 270 ... 228 ...210 ... — ... — ... — 

14 288 ... 800 ... 348 ... 258 ... 222 ... 216 ...210 ... — ... — ... — 

IS 408 ... 426 ... 468 ... 818 ... 252 ... 246 ... — ... — ... — ... — 

16 824 ... 842 ... 884 ... 276 ... 240 ... — ... — ... — ... — ... — 

17 426 ... 438 ... 456 ... 306 ... 264 ... 234 ... 210 ... — ... — ... — 

18 354 ... 402 ... 462 ... 294 ... 234 ... 216 ... — ... — ... — ... — 

19 800 ... 324 ... 360 ... 276 ... 234 ... 222 ... 210 ... — ... — ... — 

20 402 ... 432 ... 456 ... 324 ... 270 ... 228 ... 210 ... — ... — ... — 

▲verages343 ... 388 ... 425 ... 299 ... 254 ... 226 ... 211 ... — ... — ... — 

It will be observed that beyond the 7th plug (at 12'2 inches from 
the breech) there is a succession of blanks with every round. The 
reason of this is that at the 8th, 9th, and 10th plugs (and occasionally 
at the 6th and 7th) pressures were so low that they did not oome 
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within the scope of M. Polain's table ; and hence, as the actual 
pressures are not ascertainable from the table of reference, these 
spaces are necessarily left blank. In order to obtain reliable results 
it is absolutely necessary to employ more sensitive crushers near the 
muzzle than near the breech, whereas M. Polain's crushers are the 
same for all positions. 

As pressures in atmospheres are not familiar to readers of the 
Field, we convert them into tons per square inch ; and the averages 
shown in the last line of the above table will correspond with the first 
line of the following short summary ; while the second line of this 
next table corresponds with M. Polain's first record given above 
(with two English powders and one French), where tho press are set 
forth with Schultze was 426 atmospheres at the first plug, and 516 
atmospheres at the last. We first state the ton equivalents derived 
from the amospherio averages obtained in our own trials with M. 
Polain's apparatus (as printed above), and then add the correspond- 
ing ton equivalents of records published in M. Polain's first pamphlet, 
as having occurred with the same powder (vis., Schultze of 189o 
issue). 

Schui&zje Pressures in Tons per sq. inch at the respective plugs. 

1st. 2nd. 3rd. 4th. 5th. 6th. 7th. 8th. 9th. 10th. 
Our trials.. 2*26 ... 2-55 ... 2*79 ... 1*97 ... 1*67 ... 1'49 ... 1*39 ... rest under 1*38 tons 
M. Polain's 2-80 ... 2'68 ... 3'08 ... 2*96 ...2-92... 2'88 ... 2*48 ...296 ... 3'31 ... 3'40 

The charge used by M. Polain was slightly heavier than ours, viz., 
2*98 grammes (or 46 grains) of Schultze, with 36 grammes (or rather 
over l$oz.) of No. 6 shot; and, taking this into consideration, there 
appears but little difference at the early plugs between M. Polain's 
records and our own. At greater distances from the breech, how- 
ever, where M. Polain's figures indicate a considerable increase of 
pressure, we found a considerable decrease, not only when using our 
own apparatus, but also when using M. Polain's apparatus ; as the 



Here it will be observed that there are more blanks than appear in 
the previous table. But this is not surprising, seeing that the 
pressures would be lower with the smaller charge. In order t» show 
what have been the pressures indicated towards the muzzle in our 
own apparatus, we reprint from an article which appeared in the 
Field of Nov. 21, 1896, giving " Curves of Pressure in the Barrel 
with Proof and Nitro Powders," the records taken by our own 
crusher-gauge with 42grs. of Schultze and l|oz. of shot. Our 
apparatus has but six plug3 ; and we therefore state what were the 
pressures per square inch at those points, and place underneath, for 
facility of comparison, the corresponding pressures at the six nearest 
plugs in M. Polain's apparatus, as deduced from the number of 
atmospheres stated in the line of averages given at the foot of the last 
table given above. 

42grs. Sohultse, with lftoz. shot. 



Field gauge , 



M. Polain's gauge. 



1st 

breech. 
1*69 tons 

1st 

plug, 

0-7in. 

1*82 tons 



2nd 

$£ 

1*49 tons 

2nd 
Plug, 



3rd 

plug, 

6in. 

1*36 tons 

3rd 

Plug, 

6in. 

1*76 tons 



4th 

0*92 ton 
7th 



5th 

0-55 ton 

9th 
2Uinl 



6th 

0-32 ton 
10th 



The rest under 1*38 tons. 



It will be seen that the last three plugs in the Field crusher-gauge 
recorded pressures down to one-third of a ton ; while there was no 
record with M. Polain's gauge, as it did not supply particulars of any 
pressures that were below 1'38 tons. m 

Bearing in mind the high position held by M. Polain, we hare 
spent much time and care in order to thoroughly test his theory ; and 
with that object in view we made a'.[new form of pressure-gauge, 




Schultze /896. 



results thereby given did not confirm his conclusions, for the pressures 
from the seventh to the tenth plug were all so low as not to make any 
definite record. 

The next table shows the pressures we have obtained with 
M. Polain's gauge when using the ordinary game charge of 42grs. 
of Schultze with ljoz. of shot. 

42 grains of Schultze (1896 manufacture), with l|oz. of No. 6 shot. Wads: 
thin card, § inch felt, grey cloth, and thin card over shot. 
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 
Bound, plug. plug. plug. plug. plug. plug. plug. plug. plug. plug. 

1 264 ... 270 ... 360 ... 288 ... 246 ... 216 ... — ... — ... — ... — 

2 228 ... 228 ... 276 ... 252 ... — ... — ... — ... — ... — ... — 

8 288 ... 294 ... 366 ... 282 ... 252 ... — ... — ... — ... — ... — 

4 ,... 264 ... 270 ... 330 ... 270 ... 234 ... — ... — ... — ... — ... — 

5 276 ... 294 ... 336 ... 264 ... 228 ... — ... — ... — ... — ... — 

6 306 ... 336 ... 360 ... 264 ... 234 ... — ... — ... — ... — ... — 

7 306 ... 342 ... 348 ... 264 ... 216 ... — ... — ... — ... — ... — 

8 252 ... 252 ... 818 ... 258 ... 234 ... — ... — ... — ... — ... — 

9 312 ... 342 ... 890 ... 276 ... 240 ... — ... — ... — ... — ... — 

10 318 ... 360 ... 366 ... 264 ... 240 ... — ... — ... — ... — ... — 

11 258 ... 258 ... 318 ... 258 ... 228 ... — ... — ... — ... — ... — 

12 282 ... 300 ... 872 ... 276 ... 246 ... — ... — ... — ... — ... — 

13 270 ... 288 ... 348 ... 264 ... 234 ... — ... — ... — ... — ... — 

14 240 ... 246 ... 294 .,. 258 ... — ... — ... — ... — ... — ... — 

15 300 ... 312 ... 378 ... 264 ... 228 ... — ... — ... — ... — ... — 

16 288 ... 294 ... 318 ... 282 ... 254 ... 218 ... — ... — ... — ... — 

17 306 ... 342 ... 366 ... 276 ... 246 ... — ... — ... — ... — ... — 

18 234 ... 234 ... 312 ... 240 ... 228 ... — ... — ... — ... — ... — 

19 282 ... 812 ... 872 ... 294 ... 252 ... — ... — ... — ... — ... — 

20 264 ... 276 ... 318 ... 272 ... 234 ... 222 ... — ... — ... — ... — 

Averages277 ... 292 ... 324 ... 268 ... 239 ... 219 — ... — ... — ... — 



which gives a continuous record of the pressure from the ignition of 
the cap to the clearing out of the powder-cases down to atmospheric 
pressure. This gauge is fitted with a plunger, having an area of 
voq of a square inch, and is provided with a marking point. The 
plunger is backed up by an exceedingly strong volute spring. The 
weight of the moving parts is very small, and therefore the marker is 
free to record any variation of pressure that may occur in the interior 
of the barrel. When the explosion takes place, the marking point 
describes a curve on the smoked periphery of a metal drum, revolving 
at forty revolutions per second. The accompanying diagram is a 
photographic enlargement of such a curve, (A) being the point where 
the ignition of the cap takes place. It will be noticed that the 
pressure rises very gradually at first to its maximum point (B), and 
then gradually declines to (C) ; and we may remark that this curve Is 
a typical one, selected from many hundreds of trials, in none of which 
were there any irregularities or zigzags of pressure such as are repre- 
sented in the diagrams given in M. Polain's first pamphlet. 

The curve on this page shows the gradual rise and rail of pres- 
sure produced by firing 42 grains of Schultze powder with l|oz. of 
shot in a 12-bore barrel of 30 inches in length. But, on glancing at this 
diagram of increase and decrease, it must not be imagined, because the 
summit of the curve occurs near about midway between the points A 
and 0, that the highestpressure also occurs about midway in the 
length of the barrel. The curve here depicted represents, not a 
measurement of space, but a period of time ; and the amount of time 
required to propel the shot through the first two inches or so of its 
movement is greater than that occupied in its propulsion throughout 
the entire length of the rest of the barrel. 

Evidence of this fact was afforded in the course of a lecture delivered 
by Mr R. W. 8. Griffith before the Gnnmakers' Association, nearly 
two years since, and reported in the Field of July 4, 1896. Particulars 
were there published of the time taken in travel of shot in a 12-bore 
barrel, at various points, by a Smith chronograph, several kinds of 
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powder being used, both black and nitros. 
records were : 

From cap to 3-inch plug '00275 second. 

Total time in 30-inch barrel '00500 „ 

Hence the time of movement throughout the last 27 inches of the barrel 
amounted only to "00225860., or '00050860. shorter time than was 
required for the movement to the first plug — which movement (allow- 
ing for the length of the shot-charge and wads) may be taken approxi- 
mately as covering a space of about two inches. Consequently the 
space represented by the time register from B to C would be equiva- 
lent to about a dozen-fold as great a distance as that between A and 
B, and the decrease of pressure would be correspondingly gradual in 
proportion. 

We think we have said sufficient to show that there must have 
been some errors in the records published by M. Polain in his first 
pamphlet, either through defects in the apparatus or through want of 
sufficient care in its manipulation. In the experiments carried out at 
Messrs Muller and Co.'s works, the results were very different from 
those recorded in the previous experiments at Liege. We do not 
believe that these differences of result were caused bv the various 
powder manufacturers having altered the character of their products. 
We think it much more probable that there have been changes 
either in the construction or the manipulation of the apparatus. 
The Polain gauge, as a piece of mechanical designing, we consider 
defective, ana the copper crushers differ in size. Those with which 
we were supplied varied from VS7 to 489 millimetres in length and 
from 3'00 to 302 mm. in diameter ; and differences such as these will 
probably account for some of the irregularities from plug to plug 
which are found in successive rounds in the tables printed above. 
Considering, too, the infinite amount of care and trouble requisite to 
get these niggling little copper cylinders into their proper places, we 
should not be surprised if the whole of the extraordinary results set 
forth in M. Polain's first pamphlet were due to some undiscovered 
irregularities in the apparatus, or the manner of its working. 



(Field, Feb. 19, 1898; Vol. 91, p. 273.) 

In the Field of Feb. 5, 1898, we gave the results of a number 
of experiments carried out by ourselves in a new pressure-gauge 
invented by Mons. Polain, the Director of the Government Proof 
House at Liege, in Belgium, and compared these results with those 
obtained and published by M. Polain himself in Liege. The records 
were widely different ; for whereas M. Polain obtained extraordinarily 
high pressures at the forward end of the gun— sometimes even in 
excess of those obtained at the breech — we were unable in a single 
instance, using the same kind of powder (Schultze of 1896 issue) to 
obtain any indication of high pressures in the forward portion of the 
bore. 

As this question of high pressures at the muzzle and in the forward 
portion of the barrel is of interest, not only to srunmakers, but also to 
the users of guns, we have thought it worth while to go further into 
the matter, and allay any apprehension that may exist as to the 
possibility of the pressures beinp such as M. Polain has represented 
them. ^ And with this obiect in view we have requested the assistance 
of a military officer, who is a high expert in these matters, and who 
has carried out experiments of a different character from those which 
we ourselves undertook ; and he has kindly supplied the acoompanving 
diagram of curves of pressure in the barrel, including his own results 
with those given by M. Polain in his pamphlet and those obtained by 
ourselves. It will be observed that on this diagram there are four 
lines of curves or zigzags : 

(1) Taken from M. Polain's own records in his multiple gauge, as 
shown in the pamphlet which he published last year (1897) , and which 
we noticed in our impression of Feb. 5 [see page 283]. 

(2) Records a taken by ourselves in a Polain multiple 
gauge, under similar conditions, and with the same issue of 
powder; except that we used 45grs. and M. Polain 46grs.— 
a difference which is of no practical importance as affecting 
the general results. 

m In both the above, although the curves appear con- 
tinuous, the pressures were only taken at the points 
where the plugs are screwed into the barrel— these points 
being^ subsequently joined by straight lines. In our own 
experiments, no pressures were registered beyond the 
seventh plug; the pressures, therefore, were lower than 
the gauges register, viz., 1*88 tons per square inch. 

(3) Shows the maximum pressures possible at any point 
in the barrel using a charge of 46grs. Schultze (the weight 
used in our experiments), the data having been obtained 
from s> series of experiments in a olosed vessel. 
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(4) In a similar manner shows the maximum pressures exerted by 
a charge of 350grs. (i.e.. 12|drs.) of the black powder ordinarily used 
for proof purposes— sucn being the charge which a 12-bore gun is 
subjected to in its provisional proof. 

This is pretty clear evidence that M. Polain's figures are wrong, as 
his pressure at the muzzle, with 42grs. of Schultze, if correct, would 
be about three times as high as that exhibited by 12|drs. of ordinary 
poof powder. There is only one loophole for escape, and that is by 
bringing forward the theory of local or wave pressures. # But that 
theory is quite untenable in this instance ; for, even supposing that a 
local pressure rising above the curve given for 45grs. Schultze could 
occur at one or possibly more points in the bore, it is manifestly 
impossible that it should occur at every plug, as M. Polain would have 
it do. And, furthermore, it can be easily proved that such pressures 
could not be obtained by any means short of arresting the movement 
of the shot-charge entirely — which is an equally absurd supposition. 

Gunmaker8 and sportsmen may therefore alike rest assured that 
M. Polain's pressures at the muzzle do not exist in reality, and are 
the result^ as stated in the previous article, of some undiscovered 
irregularities in his apparatus or its manner of working. 

The curve of pressure with the provisional proof -charge of 360 grains 
of proof powder (black) is of interest, as it shows that there is a large 
margin of safety with what may be termed a high service charge — the 
normal charge in a 12-bore gun with Schultze being 42 grains instead of 
46 : and, as stated above, the curve shown on the diagram represents 
11 the maximum pressures possible at any point in the barrel using a 
weight of 46 grains Schultze." 

With regard to "wave pressures" we may add that in all our 
numerous experiments with small arms we have never been able to 
discover them. In the diagram we gave, on the 6th inst., of the 
curve drawn automatically by the force mside the barrel, it will be 
noticed that the pressure rises very gradually at first to its maximum 
point, and then gradually declines — to our mind, conclusively showing 
that no wave action takes place in the barrels of small arms ; as this 
curve is a typical one, selected from many hundreds of trials. If 
waves of pressure existed in a gunbarrel so as to give high muzzle 
pressures, the waves would be reflected from the shot charge back 
towards the breech, and would cause a serrated line to be drawn on 
the smoked drum instead of a fair curve. 

While on the subject of crusher-gauges, we will endeavour to 
remove a misconception into which every authority wherewith we are 
acquainted has fallen. We allude to pressures being frequently given 
something like the following : At lin. from breech, 2 tons ; at 2&in.. 
2i tons ; nere it will be noticed that there is a greater pressure at 
2 Jin. than there is at lin., although there is only a distance of l£in. 
between them. This we believe to be simply impossible, because 
whatever pressure is experienced by the second plug must also be felt by 
the first ; and, therefore, any excess of pressure indicated by the second 
crusher over that shown by the first is a false quantity. The reason that 
the crusher is occasionally shortened to a greater extent at the second 
plug, and sometimes further up the barrel, is, in our opinion, due to 
the pressure being applied more slowly at the first plug than it is at 
subsequent ones. When a metal cylinder or *' crusher" has been 
gradually squeezed down, it offers more resistance than one which has 
not been thus reduced in length. Hence, when a succession of plugs 
are open to movement, and the powder is slow in combustion, the 
pressure on the first metal cylinder lasts for a much longer period of 
time than it does on the second, whereby the former is crushed down 
to a certain extent before the gas reaches the next plug. When it 
does so, its action is so sudden that it produces greater effect upon 
the second cylinder than it does on the first, although (both being in 
the same closed chamber) they must necessarily be submitted to an 
equal amount of force. 



THE PHYSIOLOGY OF SHOOTING. 

Br WY. JAS. FLEMING, M.D. 
(Field, Feb. 19, 1887 ; Vol. 60, p. 242.) 

It is universally admitted that good shooting depends less upon the 

rti than upon the man behind it. The gun and all connected with 
have received, and still receive, most minute and careful study ; 
but little attention has been devoted to the human element in marks- 
manship. In so far as shooting goes, the man is as purely a midline 
as the gun, but a much more complicated and less understood piece of 
mechanism, and, to make the problem worse, an individual meonanism 
—no two quite alike. There are, however, some principles and 
arrangement* common to every human shooting machine which can 
be formulated, and in this paper I will try to place them as clearly as 
possible before my readers. For this purpose it will only be neces- 



sary to consider the problem! connected with shooting at moving 
objects, as this embraces all the questions arising oat of target 
practice. 

c To begin with, let us try to analyse the processes which result in a 
bird coming down a few yards from where it rose near a good Bhot. 
First, he sees the bird — that is to say, the image of the bird is sharply 
focuflsed on his retina by the proper adjustment of the internal 
mechanism of the eye. In this retina the picture thrown upon it sets 
up nervous changes, which are conveyed to some part of the brain, 
and there produce what we call vision — in reality, a change in some 
rart of the nervous tissue of the brain. At the same time he judges 
the distance of the bird, and the direction and rate of its flight, by a 
complicated process of which more hereafter. The information thus 
gained is transformed at first by an effort of will, but after sufficient 
practice, automatically, into orders affecting nearly all the muscles of 
the body. He plants his feet firmly and raises his gun (for simplicity 
sake here we will suppose he is a shot who takes aim — a question 
afterwards to be discussed). Having raised the gun, he looks along 
it, and, I believe, by a continual alteration of the focns of his eye, 
sees both the sight and the bird at one time, and waits till they are 
in one line. Again this state of affairs is communicated to the brain 
by the eye, and an order sent to the finger to pull the trigger; then 
the mechanism is all gun. It is all done in the fraction of a second j 
but it must all be done, and really much more. 

I must now endeavour to explain the above somewhat more fully, 
but will take it for granted that the reader knows enough of ordinary 
optics to require no more detailed explanation of how the bird is 
seen, only remarking that it is by no means an instantaneous process. 

Seeing the bird, how does he judge its distance from him P By 
the summation of the various adjustments his eyes require to make 
to see clearly, compared with previous experience. The principal of 
these adjustments are the amount of convergence of the two eyes 
required to bring their optical axes to a noint at the bird, and the 
amount of accommodation necessary to bring the image of the bird 
to a sharp focus on the retina. These adjustments are made by 
muscles both without and within the eye, and we are informed of 
their amount by the muscular sense. This muscular sense is really 
the keynote of the whole question, and therefore requires some 
further explanation. 

It is not generally known that we possess a distinct power of 
appreciating the amount of muscular force required to perform an 
action, quite separate from our sense of touch. Perhaps the best 
way to understand this is to consider the different effects of, say, a 
pound weight laid upon our palm with the back of the hand resting 
upon the table, and the same weight lifted freely up and down, as we 
instinctively do in estimating weight. In the first case we feel the 
pressure of a cold, hard body, but, if not aided by sight, have a very 
faint idea of its weight ; indeed, we can scarcely tell the difference 
between one and two pounds if the surfaces touching the palm are of 
nearly the same area, and if the objects are gently deposited, the 
eyes being shut, and the hand motionless and supported. If, how- 
ever, the weights are lifted by the arm, we at once appreciate the 
difference^ This muscular sense playB a very important part in our 
lives, and is peculiarly capable of training. A good example of this 
is the power acquired by letter-sorters in the post office to detect by 
the a hand alone the slightest over-weight — a practised hand rarely 
erring. It is by this muscular sense, telling us how much we have 
required to use the muscles both within and without the eye, that we 
estimate distance. 

To return to the bird, we have seen that a series of complicated 
processes are necessary merely to see it and judge approximately its 
distance ; but, aided by experience, we learn by means of the same 
mechanism, and practically simultaneously, a great deal more about 
it— the angle in relation to our position at which it is flying, an idea 
of the pace it is going,, &o. Having unconsciously, or at least 
apparently so, got all this information, which, of oourse, is largely 
due to practice, the brain condition thus set up induces (in what 
physiologists call an automatio manner) a large number of muscular 
actions— planting the feet, raising the gun, and, in the case of the 
man who aims, which we are now considering, closing one eye and 
bringing the other to a place in relation to the gun suitable for 
aligning the barrel with the bird ; then information is carried to the 
brain that the gun is " on," and an order sent to the finger to poll 
the trigger. 

In the case of the man who shoots with both eyes open and the 
head erect— who, in fact, does not look along the gun at all— we have 
a somewhat different order of proceeding. He estimates in the same 
way the distance, direction, and rapidity of flight ; but, having done 
this, trusts entirely to his muscular sense to hold the gun straight 
and to tell him when it is straight. To succeed in this can only be 
the result of practice ; but we must remember that the muscular sense 
varies enormously in accuracy and rapidity of expression in different 
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men, and even in the same man at different times and under different 
conditions. Some men hear, see, taste, and smell better than others \ 
why should we wonder that they differ in this sense also, or that one 
individual requires more training or praotioe to achieve the same 
aocuracy than another ? 

This difference between individuals is not confined to their 
muscular sense, but exists in an even more marked way in the amount 
of time required by each to go through the complicated nervous and 
muscular actions whioh I have described. Attention was first drawn 
to this by the astronomers, who found that it is necessary to allow 
for what is called " personal error" in the observations of different 
individuals. For instance, suppose it is required to observe the exaot 
moment at which a star touches a hair stretched across the field of a 
stationary telescope, and that by a suitable arrangement two observers 
are enabled to watch through the telescope at the same time— it will 
be found that an appreciable difference exists in the record of each. 
What is more, this difference will be practically constant for the same 
individual, constituting his " personal equation/ ' which has to be 
allowed for in subsequent calculations. By modifications of this 
idea, physiologists have succeeded in measuring, not only the time 
taken by the whole process, but the time occupied by eaoh of its 
component parts. 

To go into the details of these experiments is needless here, but, in 
order to give a general idea of the methods employed, it may be well 
to describe one or two of them. Let us take first the one whioh has 
been perhaps best worked out — the determination of the rapidity with 
which an impulse travels along a nerve. If we arrange a stimulus- 
most conveniently an electric shock— so that when applied (let us 
suppose over a nerve in the forearmjr, it causes a contraction of the 
muscles of a finger, and consequently a movement of the finger ; and 
if we measure the exact time whioh elapses between the electric shock 
and the movement of the finger — first when the stimulus is applied, 
say, nine inches from the finger, and apain three inches from the 
finger— the difference will give us the time taken for transmission 
through the six inches, and therefore the rate. 

Some of the readers of this article may be interested in the 
apparatus employed in making these delicate measurements, so I will 
briefly describe the essential features. We require a surface moving 
rapidly and regularly, upon which a faint motion can easily make a 
mark. This is generally obtained by a large cylinder rotated by 
olockwork, and oovered with smoked paper. Upon this are insoribed, 
by light contact, motions, however slight, communicated to levers 
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For the experiment just mentioned, to determine the rapidity of 
transmission of nervous impulses, three of these lerers would be 
required— one attached to the finder to be moved, one actuated by 
the same electric ourrent which gives the shock, and one connected 
with a chronograph, or instrument for marking time. This is 
generally a tuning fork, the number of whose vibrations is known, 
and of course constant. If, then, with the three levers adjusted to 
write exactly perpend ioalar to each other, the cylinder is rotated, we 
shall have three straight lines drawn. If now, the tuning fork is 
made to vibrate, the lever attached to it will mark curves, and if, 
now, the electric shock is sent into the nerve, the lever connected 
with it will move and mark the exact moment of stimulation. As Boon 
as the muscles of the finger begin to respond to the stimulus, the 
lever attached to the finger will mark { and the difference between the 
two, read by the vibrations of the tuning fork, which have been going 
on all the time, gives the time of transmission. Our tracing then 
will be something like this, and the distance between the lines a and 



a, read on the tuning fork the actual time of nervous transmission less 
the latent period of the muscle, which we need not consider in this 
case. By this experiment, more or less modified, it has been calcu- 
lated that the rate of transmission of motor stimuli in man is only 
120 feet per second. Your readers will remember that shot at 
40 yards travels at the rate of about 600 feet per second. 

To estimate the time taken by the whole process for the conversion 
of a visual image into a voluntary muscular action— whioh is exactly 
what takes place between seeing a bird and pulling the trigger — a 
slightly different arrangement is required. The person to be experi- 
mented upon is seated with his finger on an electrical key, so arranged 
that the moment it is depressed a mark is recorded upon the revolving 
cylinder. A blue and red light are fixed so that either can be shown 
at the option of the experimenter. The subject of the experiment is 
directed only to depress the key when one of those lights is shown, 
and the instant at whioh this light is exposed is also recorded upon 
the cylinder. A chronograph is used as before. By this means we 
are able to estimate the whole time taken by both the nervous 
transmission and the mental judgment of which of the two lights 
was shown. 

The result of a number of experiments on these lines give for 
different individuals from -j-fof of a second to t^b of a second. Now, 
if we consider that this corresponds to the interval between the 
gunner seeing the bird and pulling the trigger, we can easily calculate 
thut if the bird is crossing at the rate of 50 feet per second— practically 
thirty-four miles an hour — in the case of a man with xhs °* a second 
personal error it will only have flown 6 inches, whereas in the case of 
the man with yjfo it will have flown 3 feet. This seems largely to 
explain why men differ so much in the amount they borrow. The 
lesson is that each individual must find out the proper " borrow " for 
himself, as another person, with probably quite a different personal 
error, cannot guide him. 

A great deal has been written in your columns on two methods 
of borrowing, whioh I may summarise as "swing" and "carry 
forward." Upon this also the above considerations may throw 
some light. By " swing " I understand keeping the gun moving with 
the object fot a short time before firing, i our correspondents are 
not at one about this, it appears to me, because they do not consider 
what is taking place during the time between the determination to 
pull and the explosion of the powder. If during this interval the 
■wing is arrested (as I fancy it often is), then the gun must be pointed 
considerably in front of the object ; but if it is kept up (that is to say, 
if the gun is kept pointed at the object until the snot has left the 
barrel) a very small allowance is necessary —merely the time taken by 
the shot to reach the objeot. Indeed, the swing of the gun muit to 
some extent do away even with this, in the same way that a heavy 
object thrown from a rapidly moving train does not fly at a right 
angle to the train, but has the train's forward motion oommunioated 
to it as well as the motion of throwing, and therefore assumes the 
direction of the resultant of these two forces — outwards and 
forwards. 

In what I have described as the carry-forward method of borrowing 
(which I conceive is less often actually employed than is supposed), 
the idea is to fire into the sir where the bird will be when the shot 
reaches that place. Now, this may do for the man of very slight 
personal error j but for the man of great personal error it seems to me 
impracticable, from the immense distance it would entail firing in 
front. A good many who think they practise this method probably 
swing the gun into a position in front of the object, stop the swing, 
and fire. By this it is obvious that they only need to allow for the 
time between deciding to fire and the shot reaching the place ; but a 
man who fires where the bird will be, without any swing, must allow 
for all — the time of deciding how far forward to snoot, raising bis gun 
to that, and then the time of firing and travel of shot. 

I am sorry I cannot suggest any simple means by which sportsmen 
could ascertain the amount of their personal error, as the apparatus 
I have described is not easily attainable ; but perhaps some of our 
enterprising gunmakers might find it pay them to have such an 
apparatus for the benefit of their customers. I shall be glad to 
advise as to such an installation. I have long been of opinion that 
very good shots are generally men with small personal error; 
and Buch an arrangement would enable the truth of this idea to be 
investigated. 

Another important point in connection with this matter is the 
influence, noticed by all observers, which food, stimulants, and 
sedatives, have in altering the figures for eaoh individual. The effects 
vary in different persons ; and this goes far to account for some men 
shooting better before, others after, lunch; for some men being 
unable to shoot if they smoke, others unable to shoot if they do not. 
I have tried to show that each must be a law to himself, and there- 
fore, I trust, helped some men who have failed to get good results by 
following the rules of their mentors. 
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FRENCH EXPERIMENTS WITH SPORTING AXIL'S. 

{FUld, Oct. 8, 1802 ; Vol. 80, p. 642.) 
Many experiments have, from time to time, been carried out in 
England, by private individuals, powder manufacturers, gunmakerf, 
and others, tor the purpose of investigating phenomena connected 
with the action of explosives in sporting firearms. The Government, 
however, would never be likely, in this country, to incur the cost or 
any such investigations for the special behoof of sportsmen ; our 
military authorities have quite enough to doto obtain votes sufficient 
to meet the requirements of the public service. Tet it is otherwise 
in France— a country where sport plays a comparatively inconspi- 
cuous part in the life, of the nation. There the Government bas 
carried out experiments with sporting arms ; and we propose to lay 
before our readers some account of what has been done on the other 
side of the channel. 

Some yearB ago a few experiments with sporting arms, for the 
purpose of determining various points connected with loading, the 
most suitable powders, Ac, were undertaken by one of the officers in 
charge of a French gunpowder factory, in which, as some of our 
readers are doubtless aware, sporting powders are made, as well as 
those destined for war purposes — the manufacture of gunpowders 
in France being a Government monopoly. These experiments having 
for the most part been made with the older forms of explosive, 
it was deemed expedient by those in authority that more extensive 
and complete experiments should be carried out with the latest forms 
of explosives. This was accordingly done, and the results have been 
published by order of the Minister of War, who has most kindly 
allowed a pricis of the more important portions of the work to be 
published in onr columns. 

In the report of these experiments, the size of bore is the subject 
first considered, and a table is given showing the diflf renoe of 
measurement that exists between the nominal and actual sizes of shot 
gun?, from 4 to 32 -bore; and these show that all breechloaders have 
bores smaller than their nominal diameter, and also that whilst the 
French 12 and 16 -bores are almost exactly the same size as the 
English guns of these calibres, all the other sizes except the 32 are 
rather larger than the English. 

The choke and its extent and proportions are next duly treated 
upon, as well as the best form of the slop*) joining the cylindrical 
portion of the bore with the contracted portion ; and the parabolic 
curve was found to give better res alts than the simple cone in this 
portion of the bore. The experiments also showed that a steep slope 
combined with a relatively small amount of choke was preferable to a 
considerable choke and gentler slope— the reason of this being that 
with the former the shot are less crushed out of shape; and it is 
remarked that, although a gun bored thus will not give such a close 

Efcttern at a snorter range than 35 yards as another bored on the 
tter plan, yet at all distances beyond this the pattern will be 
better. 

A choked rifled gun (that is, a gun rifled with straight grooves 
parallel to the axis, which grooves gradually get shallower till they 
eventually disappear altogether in the contractedportion of the bore 
near the muzzle) was also experimented with. The performance of 
this weapon was, as might almost have been expected, much inferior 
to the ordinary gun which is bored smooth. 

In commenting generally upon cartridge eases, the advice given is 
to use the best quality, since those that split in the base are liable to 
strain the action of the gun, whilst those that fail in the walls reduce 
the velocity of the shot to a very considerable extent. Oases made 
wholly of metal are not recommended for use, except in uncivilised 
countries, where ordinary cases are not obtainable. 

Trials with over-powder wads led to the conclusion that the wad 
which is best for the purpose of putting over the powder should be 
plastic yet incompressible; and that whilst wads made of wax and 
grease mixed gave the best results of all, yet wads made of felt well 
saturated (so as to make them incompressible) with the same mixture 
were more convenient to use, and nearly as efficient as the former. 

The shot that is ordinarily found in commerce is known by a 
number which increases as the size of shot diminishes ; but there is a 
good deal of difference in the size corresponding to this number 
when the shot are obtained from different manufacturers. 

English made shot is usually two sizes smaller than that sold under 
the same number in France ; that is to say, No. 6 English shot would 
be about the same size as No. 8 French Bhot. 

It is remarked that the pellets themselves are seldom really 
spherical; and it is considered that it would be more rational to 
designate shot by a number corresponding with their mean diameter, 
or by the weight of one or a hundred pellets, than by the empirical 
plan now in vogue. 

When a charge of shot is fired, the pressure of the powder gas, 
oombined with the inertia of the pellets of shot in the forward 



portion of the charge, causes the pellets composing the rear portion of 
the charge to be more or less crushed or set up ; the tendenoy being 
for them to fill up the spaces whioh existed between the pellets on 
account of their spherical shape. The greater the pressure and the 
softer the shot, the greater the extent to which this effect occurs. 

There are several ways of proving that this phenomenon really 
takes place. One is by examimrg the pattern made by the charge on 
a tightly-stretched screen, or on soft wood, when it has been found 
that the proportion of pellets which are crushed out of shape or set 
up is much greater at the outside of the circle than near its centre ; 
and this is the case whatever the range may be. 

Evidence of the same effect may also be obtained by lining the 
interior of the cartridge case, where the shot lies, with stout paper, 
which will, after firing, show the imprint of the shot. 

If shot made from pure lead be used, some 15 or 20 per cent, of the 
charge is crushed entirely out of shape, and as many as 90 per oent. 
has been found more or less Bet up ; and, though the filling up of the 
interstices between the pellets with some incompressible and finely- 
divided material — Buch as flour, resin, or sulphur — decreases this 
crashing to a very great extent, yet this plan has other defects which 
counterbalance the advantages that might otherwise be obtained. 
About 1 per cent, of the pellets are said to be actually crushed 
together, and remain thus in contact during flight. 

Hardened shot are better in this respect than pure lead ones ; and 
such are generally made by alloying the lead with a very small quan- 
tity of arsenic. Small quantities of tin and antimony also serve to 
harden lead, and the best shot tried was the Newcastle Chilled Shot, 
which, the experimenters say, contained tin ; though, as they say, 
the amount of this metal contained in the pellets is not sufficient to 
account for their hardness, which must be due in part to the processes 
employed in their manufacture. 

Although, as has been before observed, these hardened shot are 
little set up by the pressure, yet, when fired at a velocity of 1000ft. 
per second or more, the outside pellets of the charge undergo a 
peculiar deformation owing to the friction against the surface of * 
the bore, which wears them down, it is said, as much as one-half of 
their diameter. And by this action sometimes so much htat is 
generated as to melt the lead, which then adheres to the surface of 
the bore. 

Various descriptions of powder, both black and nitro, and of 
English as well as French manufacture,* were used during the 
experiments in connection with normal charges and weights of shot — 
these being such as have been found to give the best results in practice. 
The effect of using small charges of snot with the normal charge of 
powder was to reduce the efficiency of the weapon ; whereas if the 
weight of shot be increased, without increasing that of the powder, 
the former will have too low a velocity to be effective ; and again, if 
the charge of powder be likewise increased to make up the velocity, 
there is considerable risk of straining the gun to an undesirable or 
even dangerous extent. 

Such are the conclusions arrived at by the French experimenters. 
In our subsequent articles we shall deal more in detail with the 
resu'ts obtained by firing various charges from guns of different 
calibres— the recoil, sighting, and design — and many other points in 
connection with sporting guns and rifles, together with the methods 
by which they were arrived at. And we may also, where we think it 
desirable, append a few notes with reference to similar experiments 
that have been carried out in our own country. 



(Field, Oct. 15, 1892 ; Vol. 80, p. 676.) 

II.— THE MEASUREMENT OF THE VELOCITY OF 

SMALL SHOT. 

There is more difficulty in measuring the precise velocity of a charge 
of shot fired from a gun than would appear at first sight, owing to 
the fact that different portions of the charge travel at different 

* The present French nitro powder (introduced in the year 1890) is 
composed of 

Soluble guncotton 88 parts. 

Insoluble gunootton 37 „ 

Nitrate of baryta 99 „ 

Nitrate of potash 6 „ 

loo 

In appearance it is of a light yellow colour, and the grains are regular sad 
hard, averaging about 1270 to the dram. It is only half as sensitive to 
hygroxnetrio conditions as the nitro powder it replaced, gives, moreover, 
more regular velocities and pressures, but still is affected by variations ox 
temperature in the same manner, though not to the same extent. The 
increase in velocity when the powder is heated from freezing point to 8§°T. 
is only some 6 per oent. 
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velocities. The various methods and apparatus used for the purpose 
are as follows : 

First the Ballistic Pendulum, whioh measures the force of the blow 
given by the charge of shot on impact. This is the instrument 
actually used in the Frenoh powder factories, for testing sporting 
powders during and after manufacture. As its name implies, it 
consists of a pendulum, to the bob of which is attached a flat steel 
plate, which latter receives the impact of the shot, and is thereby 
driven through a certain arc that is automatically recorded. Knowing 
the are through whioh the pendulum is moved, the weight of it, and 
that of the shot charge, the work done on the pendulum can be 
deduced, and also the striking velocity. 

It is found that results so obtained are higher than the true ones. 
This may be explained by the fact that the gases from the gun affect 
the pendulum— which has to be placed close to the muzzle (some 6ft. 
away)— and that the wads, which generally weigh about one-twelfth 
the weight of the lead, also strike the plate and so vitiate the record. 
This cause of error, when known, can, however, be allowed for and 
the results thereby corrected. 

The second method is that in general use for the measurement of 
the Telocity of small shot, bullets, and also the projectiles fired from 
larger guns; and by this plan the time which the shot takes to 
travel a known distance or distances is measured by an electrical 
chronograph. 

The instruments injpraotioal use for this purpose may be divided 
into two olasses : (1) Those in whioh the accelerating force of gravity, 
acting upon a mass of metal in the form of a rod falling freely in air, 
is used to determine the time taken. (2) Those iu which a tuning 
fork is used to register the relation of time and space upon a moving 
surface, on whioh also records are made by accessory pieces of 
apparatus, actuated by the shot in its flight. 

The records in both of the above olasses of instrument are made 
in a similar manner. The shot is caused to break a wire, or to inter- 
rupt an electric circuit by some other means, as it leaves the muzzle 
of the gun. This, in the case of the Boulenge' instrument (whioh 
comes under the first class), releases a rod suspended by an electro- 
magnet ; or, in the second class of instrument, such as the S6bert 
▼elooimetre, an electro-magnetio pen is set in action, whioh makes 
its mark on the same surface as the pen attached to the tuning fork. 
Then when the shot has traversed the known distance it interrupts 
another electric circuit; this, in the oase of the Boulenge instru- 
ment, causes another weight to fall and mark the falling rod before 
mentioned; and, with the filbert, a second pen is set in action. The 
Boulenge* instrument is only capable of taking the measurement of 
one interval of time, whereas the S6bert will take a number of suc- 
cessive records, according to the number of interruptors and pens. 
For the details of these instruments and the manner of using them 
we must ask our readers to consult the special works devoted to their 
de s c ription, &o. 

The interrupter at the muzzle of the gun generally consists of a 
piece of oopper wire stretched across it, so as to be out by the shot. 
The interruptor at the distant point, on the other hand, is generally 
a sheet of steel, whioh has fastened to it an inertia apparatus, break- 
ing the circuit when the shot strikes the plate. Am might be expected, 
the design of such an apparatus and the conditions or its use must be 
carefully considered, otherwise the records would be quite unreliable. . 
For instance, when using medium shot, it should not be placed farther 
than 60ft. from the gun, nor nearer than 80ft. to it. If the plate be 
placed much nearer to the gun than 80ft., say 10ft. or 15ft. for 
instance, there is considerable danger of its being moved bv the blast 
before the shot reaches it ; whereas, if it be placed at a distance of 
over 60ft. from the muzzle, one is very liable to measure the velocity 
of the sound wave produced by the report instead of the velocity of 
the shot itself, since at any range of more than about 60ft. the velocity 
of sound* is usually greater than the mean velocity of the shot. To 
avoid this the interruptor plate should, if placed at any distance less 
than 100ft., not be too sensitive in its action, which object may be 
attained by making it from tin. to lin. thick. Suoh a plate will act 
without loss of time when struck by a single pellet weighing less than 
half a grain, if travelling at a velocity of from 600ft. to 1000ft. per 
second. If the distance be greater than 100ft., the best thickness 
for the plate is from jfein. to A in. l*he area of the plate should be 
suitable to the conditions of the experiments. 

The third method of taking the velocity of oharges of shot is by 
means of an apparatus devised by Messrs Billardon and Don some 
time prior to 1882. f This ingenious instrument consists essentially 

• The velocity of sound is not less than 1100ft per second. 

f A somewhat similar apparatus to this, due to Mr Griffith, was fully 
described, and the details of some very interesting experiments carried 
out with ft were given, in the FUH& on April 9, 1887, and are here reprinted 
■* PP» tjfr to fcs\ 



of two circular screens, the one about five times the diameter of the 
other. The smaller one of the two is practically a circular hole in a 
wooden framework erected in front of the larger one, and across this 
circular space is stretched a thin piece of paper through which the 
shot pass, leaving, of course, a pattern on the paper where they 
passed through. Seven or eight inches further away from the muzzle 
of the gun is the larger screen, which revolves. This screen has a 
surface on which the point of impact of each pellet of shot is sepa- 
rately recorded ; and an electrical instrument, fixed in rear of the 
screen, marks on the reverse side of it the instant when the shot left 
the muzzle; and it also makes another record, from which the 
velocity that the screen was then revolving at can be directly 
ascertained. 

With this information, the revolving screen can be placed in the 
exact position it was in when the shot left the gun : and bv super- 
posing the records on the fixed and revolving screen, the velocity of 
every pellet that struck both of the screens can be separately 
determined. 



(Field, Oct. 22, 1892 ; Vol. 80, p. 611.) 

in.— MUZZLE OE INITIAL VELOCITY. 

If the muzzle velocity (or, as it is frequently also called, initial 
velocity) of a charge of shot or of a bullet fired from a pun be known, 
and also the loss of velocity occasioned by the resistance of the 
air, the remaining velocity at any given range can be determined, 
and from this the killing power of the weapon can be ascertained. 
Thus we see that a knowledge of the value of the muzzle velocity 
imparted to various weights and sizes of shot by different oharges of 
powder may be of considerable value not only to the gunmaker, who 
designs guns and loads cartridges for special purposes, but also to the 
sportsman, who desires to make the most of his gun's powers. 

Although the muzzle velocity in a given gun with a given charge of 
powder and shot will vary to some extent (as we shall explain subse- 
quently) with the method of loading, the temperature, and from a 
number of other causes, still, the value that it will have under 
ordinary conditions can be very closely calculated, probably within 
much smaller limits than are required in actual practice. The 
greater pert of the Frenoh experiments to determine the muzzle 
velocity with varying charges of powder and shot were carried out in 
12, 16, and 32-bore central-fire guns, and oases loaded in the usual 
manner were employed. 

It may be of interest, perhaps, to give a few details of these guns 
and the cartridges used. 



Nominal Calibre. 


Diameter of 
Bore. 


Diameter of 
Choke. 


Length of 
Barrel. 


12-bore ohoke 


•724 
•668 
•506 


•708 


80in. 


16-bore cylinder 


90in. 


82-bore cylinder 


27'6in. 







E* 1 



The cartridge cases were the ordinary ones of commerce, with 

jper bodies. The black powder was made in the Stite Factory at 
Jevran-Livrv ; the wads over the powder were thiok felt ones, 
saturated with a mixture of wax and grease placed between two 
grease-proof card wads ; a thin card wad was placed over the 
shot charge, and the case was then well turned over. The loading 
with bullets* was the same, as far as the powder was concerned, but 
they themselves were fixed in position by the mixture of wax and 
grease being poured over them into the oase ; the oases were not 
turned down. Great care was taken in weighing the charges, which 
were all correct to '15gr., and the difference between the nominal and 
actual weight of the shot never exceeded half the weight of a single 
pellet. 

It has become the custom of late years, both at home and abroad, 
instead of compiling tables to show the relation existing between 
cause and effect as it were, to depict their values in a graphical form, 
thereby appealing more quickly and directly to the senses. 

The graphical diagrams in Figs. 1 and 2 (next page) respectively 
represent the relation existing between the weight of the charge of black 
and nitro powder f in a 16-bore gun, and the muzzle velocity imparted 
to the shot, the weight of the charge of shot used being l'068oz., and 
its size No. 6 (Frenoh). The No. 2 ordinary black powder used is 
said to be similar in its powers to that of Curtis and Harvey's 
manufacture bearing the same number. 

• Composed of lead hardened with 5 per cent, of antimony, 
t This diagram represents the value tin the winter, when the tempera- 
ture was low. 
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Sinoe the proportions existing between the dimensions of ordinary 
shot guns themserr es, and the relative weights of their normal charges 
of powder and shot, vary bat little, it is obviously possible to make 
out a table of multipliers or factors ; so that if the charge of any 
one calibre giving certain ballistics is known, the weight of charge 
necessary to produce the same muzzle velocity and pressures in 
another calibre can be at once determined. Such a table we give 
below: 



Nominal ealibre 


4 


8 


10 


12 


16 


20 


24 


28 


82 


Weight of shot, 
ounce* 


3*686 
2*94 


2116 
1-84 


1-630 
1-47 


1368 
1-25 


1*058 
1 


•8431 
•828 


•700 
•708 


-569 
•607 


•4686 


Factor 


'48 







By the use of this table we can determine the charge to give anv 
velocity between the limits of the diagrams, in any of the guns with 
the normal weights of shot laid down, by simply multiplying the 
weight of the charge that gives the required velocity in the diagram 
of the 16-bore, by the factor that is under the head of the particular 
calibre of gun we are dealing with.* 



FIG. I. 
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TABLBJOFICOMPABATIVE DIMENSIONS OF ENGLISH AND 

FBENCH GUNS, ALSO WEIGHTS OF BULLETS. 

Dumn or Boas nr Iscns. 



Exact diameter ac- 
cording to French 
nominal calibre f 

Measurement of 
English gun 



Measurement 
French- gun . 



| 6 10 I 12 14 16 20 24 28 82 



1-0778 
1*068 
1-028 



•8648 
•885 

•8504) 



•705 
•775 
•779 



748 
•729 
•732 



•71 

•608 

•698 



•6811 



•673 



•682 
•615 
•626 



•594 
•579 
•590 



•565 



•559 



•539 
•526 
•511 



Nobjcax. Total L*hoth or Babul nr Incus. 
English* 184 |32 130 180 190 190 130 |28 |26 124 

French | — |32-38|30-1 



|30'u|29-ttl29'92!29'92 l2874|27-56)26'77|a6-77 



* It must be remembered that the sizes given are the French, not English, 
ones. The relative dimensions and weights of bullet are given in the 
subjoined table: 

t Calculated on the basis of the old French pound weight, which con- 
tained 489*5 grammes (£*., 16*991 English ounces), the numeral denoting 
the calibre represents the number of spherical bullets of lead, of specific 
gravity 11*35, weighing lib. 

X These are merely stated as approximate, and as possibly representing 
the majority: but there are very great differences— «.#., l&boree vary in 
length from 2ffli to 821a., althou^ the aimt nujoitty are 30in. 



Duxmrn or Chavbib nr Irons. 





4 


6 


10 


12 


14 


16 


20 


24 


28 


32 


English* 


1087 

- 


•915 
•941 


•638 
•846 


•800 
•807 


•764 
•767 


•730 
•748 


•690 
-689 


•650 
•649 


•618 
•618 


•567 


French f 


•571 



Weight or Bvllbt in Gruhs. 

English I 1750 I 875 1 700 I 588 I 500 1 437*51 350 I 294 I 250 1 218-75 

French 1 1612 1 925 1 712 1 590 1 500 1 458 | 360 | 310 ] 262 1 208 

But we can go even further than this ; for within certainlimits 
(within, say, 25 per cent, the normal weights) the proportion of 
weight that the powder bears to the shot has a close relation to the 
muaale Telocity ; and, consequently, if we know the results in one 
calibre, when the proportion of the weight of the powder to that of 
the shot is varied, we shall be able to determine within near limits 
the results obtainable in other calibres. 

Fig. 8 shows a curve made on the results of Tarring the weights of 
powder and shot in a 16-bore gun, and gives the muzzle Telocity 
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which will be obtained whan the weight of the shot charge is varied 
from four times that of the powder (black) charge to eleven times its 
weight. 

The mosale Telocity when a bullet Is substituted for an equal weight 
of shot is generally about 100ft. higher than that imparted to the 
shot under the same conditions of charge— that is, when a quick 
burning powder is used; but when a slow-burning description is 
employed it is practically the same as that of the shot, with the full 
charge, but it is greater with smaller charges, the difference increasing 
as the charge diminishes. 

The nitro powders do not give regular results when need with 
ballets. 

We hate now. with the diagrams and the table of factors, all the 
data neoessarr for the determination of the powder charge to giro 
any Telocity to any weight of shot, within practical limits, in any 
calibre of pun, provided that the 25 per oent. on either side of the 
normal weights t» not exceeded. 

In order to ascertain what difference, if any, there was between 
the English trade powders and the French Government's nitro 
powder, a number of rounds were fired from a 12-bore choke and 

* These are the measurements required for the admission of the paper 
body of Messrs Eley's cartridges; and we believe the cases made by 



other English manufacturers very closely resemble them in size, 
nnmakcrs, however, make the chambers of their guns slightly larger than 
those of other gunmakers. 

t The slope connecting the chamber and bore varies from 'Sasin. to *50in. 
in length. 
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16-bore oylinder gun respectively, and the mean reralta are gvna 
tabulated below : 



Calibre 

of 
barrel. 


Descrip- 
tion of 
barrel. 


Description 
Powder. 


Weteht 
Powder. 


Weight 
Shot. 


Muzzle 
Velocity. 


Temp. 

of 

Air. 


12 
»» 
•i 

18 
•» 


Choke 

it 

Cylinder 

»» 


E.C. 

Sohnltze 

French, nitro 

B.C. 

Schultse 

French nitro 


42-Sgra. 
tt 

87*08grs. 
it 
ii 


1128oi. 
it 
tt 

l*058os. 
t» 


1126 f.e. 
1882 f. a. 
11841.8. 

981 f.e. 
1000 f. a. 
944 f. a. 


88-8° F. 
tt 
tt 

87-4° 
tt 
tt 



Such are the remits set forth in the official report to the French 
Government on this subject. 

(Field, Oct. 29, 1892 ; Vol. 80, p. 681.) 

IV.- REMAINING AND TERMINAL VELOCITIES. 

By the " remaining relocity " of a projectile If meant the Telocity 
that ia left in it at any definite point of its trajectory ; and, once it 
is the value of this velocitT that determines its killing power, it wottld 
seem indispensable that the remaining velocities of dnt erent charges 
and sizes of shot, as well as of bullets, should be accurately known 
under the various oonditions that occur in practice. 



FIG. 3. 
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It will be readily understood that it is far easier, both in theory 
and practice, to ascertain the remaining Telocity of a ballet than to 
determine that of a charge of shot, whose pellets travel a short and 
Tariable distance from the muzzle of the gun practically en masse, 
or as a single projectile of more or less cylindrical shape, and then 
dispersegraduallT, until they become separate and spherical projec- 
tiles. The remaining Velocity of a bullet, whether of spherical shape 
„or otherwise, can be readily and accurately calculated, if its muzzle 
Telocity be known, by means of Professor Bashforth's tables* ; but 
the impossibility of applying the same method to the Telocity of a 
shot charge was gone into in a Tery complete and exhaustive manner 
in the Field of Deo. 29, 1888. 

Although, however, Cheory fails, it is possible to lay down 
empirical values based upon actual experiments for the relation 
between muzzle and remaining velocities; this is what the French 
have very carefully done, by the compilation of many results obtained 
by different methods and several different sorts of instruments. 

By one method the remaining Telocity was obtained by a chrono- 
graph in a similar manner to the muzzle Telocity— that ia, by 
measuring the time taken by the charge in travelling between two 



• "The Basaforth Chronograph' 
stty Press, 1890). 



(published by the Cambridge TTniver- 



points, dividing this space (in feet) by the time (in seconds), the 
result being the Telocity (in feet per second) at a third point midway 
between the other two. Suoh a method is Tery approximately correct 
when the loss of Telocity between the two extreme points does not 
exceed 150 f.s. 

The Boulenge* chronograph is, as explained in our second article, 
only capable of taking one time record ; and therefore the arrange- 
ment of muzzle wire and screen, or interrupter plate, has to be 
modified in order to enable remaining velocities at all ranges to be 
taken with accuracy. To do this, two interrupter plates, placed about 
80ft. apart, were connected with the chronograph, and they were 
placed in ichelon as regards the gun, so that eaoh one received its own 
half of the charge of shot, the charge being directed on the visual 
vertical line corresponding with the junction of the inner edges of the 
two plates. By this plan the remaining Telocity at the middle point 
between the interrupter plates was obtained. 

Another method was employed with the Albert tuning-fork chrono- 
graph—an instrument with which a number of successive time records 
can be obtained. In this case a muzzle wire out by the charge 
leaving the muzzle formed the first record, and three or more inter- 
rupter plates— placed one above the other instead of in Schelon— 
were used to obtain iucceesive records on the trajectory. From these 
records a curre was constructed to show the remaining Telocity at 
anypoint. 

The experiments word made with cylinder guns, as it was found 
that the difference between the Telooities of the pellets in the front 
portion of the charge in a choke-bore gun and those in the rear was 
Tery considerable, and consequently the results were not so trust- 
worthy as they were when the cylinder gun was employed. 

As some of our diagrams will necessarily refer to French sizes of 
shot, whilst others may apply to English numbers, we give a table 
showing the relation between them : 

TABLE GIVING COMP ARATIVE DIMENSIONS OF ENGLISH* AND 
FBENCH SHOT OF VABIOUS SIZES. 



*Sjmjb 


Diameter 
in Inches. 


Weight 
in Grains. 


Weight 
in Grains. 


Diameter 
in Inches. 


English 
Sizes. 


OO 


•9669 


18*68 


10*94 


•197 


AAA 




— ' * 


- 


9-11 


•185 


AA 


O 


•1755 


8*10 


7-81 


•176 


A 




— 


— 


6-84 


•168 


BBB 


No. 2 


'1585 


5*40 


5-76 


•159 


BB 




- 


— 


4*97 


•151 


B 




- 


- 


4-21 


•148 


No. 1 


No. 4 


•185 


8*64 


8-77 


•188 


No. 2 




— 


— 


812 


•129 


No. 8 


No. 6 


"119 


251 


2*54 


•120 


No. 4 




— 


— 


2*01 


•112 


No. 5 


No. 8 


•106 


1-71 


1-62 


•108 


No. 6 




— 


- 


1-29 


•094 


No.7 


No. 10 


•087 


0-98 


0*97 


•066 


No. 8 




- 


— 


0*748 


•0787 


No. 9 


No. 12 


•0591 


0-806 


0*509 


•0692 


No. 10 



Fig. 10 shows what the remaining velocities of three different sizes 
of shot will be, at increasing distances from the muzzle of the gun, 
when the muzzle Telocity is 1470ft. per second; and from it also 
can be deduced what the remaining Telocity will be when the 
muzzle Telocity is lower than 1470 f.s., in the followiog manner. 
Supposing we desire to know the remaining Telocity of a charge of 
shot, the pellets of which weigh 6*77 grains each (and therefore similar 
in size to English BB shot), at 160ft. from the muzzle, where the 



* The weights and meati 
from those made by the 



made by other 
standard. 



of the English sizes of shot are taken 

Newcastle Chilled Shot Company. The shot 
urafaotorers vary mors or less from the above 
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velocity is 1100 f .§. Referring to oar diagram (Fist. 10), we find that 
1100 f.s. nearly corresponds with a distance of 60ft. ; to this we add 
the 160ft. range, and then the intersection of the 200ft. range with 
the line corresponding to the 577grs. pellet gives us 600 f .8. as the 
remaining velocity. 



nc.io. 



1400 



1200 
WOO 
800 
460 
400 
200 



\ — ^ — * x- ^ — — — — ^-. * — 
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KX> 150 200 250 300 S50I1 



Fig. 11 conversely gives the amounts in f.s., K, to be added to the 
remaining velocities observed at 16'4ft. from the mnule (which is 
equivalent to five metres, the distance at whioh measurements of 
velocity are most conveniently made) with various siies of shot, in 
order to obtain the corresponding muzzle velocity. 
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Fig. 12 gives the results obtained from some experiments carried 
out by Mr. R. W. S. Griffith with a similar object, and recorded in the 
Field of Dec. 29, 1888. This diagram shows thej remaining 



velocities up to 90ft. ; the upper line being that due to a charge 
of loz. of No. 6 shot fired with ddrs. of powder from a 12-bore gun, 
whilst the lower one is due to a charge of l&os. shot with the 
same weight of powder. 

Fig. 18. deduced from diagrams 10 and 11, shows how far a charge 
of shot, starting with a muzzle velocity of 1160 f.s., will travel before 
its velocity is reduced below the limits shown by the radiating lines. 
For instance, let us suppose it is required to know how far a charge 
of No. 6 shot will travel before its velocity is reduced to 600 f a 
The process is as follows : Find the intersection of the horizontal 
line representing No. 6 shot with the radial line representing 600 f.s., 
and then draw a vertical line through this point and the scale of feet 
along the lower edge of the diagram— this gives 140ft. as the distance 
from the muzzle where the remaining velocity will be 600 f .s. 

It is sometimes useful to know the "Terminal Velocity" 41 of 
various sizes of lead shot and bullets, and we therefore give the 
approximate values for a few sizes, from which others can be easily 
ascertained. 



No. 8 shot 


82f4U 


20-bore bullet •••••• 240 La. 


•» J »» 


100 „ 

116 „ 


i« .. ~~ |» m 


»» 2 |, ..,:,.,.. 


120 „ 





In practice the above velocities are very nearly attained by the 
falling pellets whenever the gun is fired at an elevation of over 10°. 
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The man'mnm range of a spherical leaden projectile is obtained 
when it is fired at about 32° elevation. The experiments carried out 
to determine the maximum ranges with shot and bullets showed that, 
whilst the maximum range of No. 6 shot (fired with usual charge) 
was as much as 800ft., vet it would not cause injury (except to the 
eyes) at any distance beyond 880ft. On the other hand, a pellet 
whose diameter exceeds '2m. (or AAA shot) has sufficient velocity at 
its maximum range to penetrate a man's skin j whilst a 16-bore 
bullet, whose maTimnm range is some 8900ft., would produce a 
serious wound at that distance. 



(Field, Nov. 12, 1892 1 Vol. 80, p. 767.) 

V.-OAUSES OF VARIATION IN VELOCITY OF SHOT. 

The velocities hitherto discussed in these articles have been those of 
the effective shot-charge, and not the velocities of the individual 
pellets composing the charge. Although all the pellets may leave the 
muzzle of a cylinder gun with practically the same velocity, neverthe- 

* This is the maximum and uniform velocity which a projectile attains 
when falling; in air, which ocean when the Moderating action of the fovea 
of gravity is balanced by the resistance of the air. 
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lest they will be found to sustain unequal losses in their passage 
through the air, owing to slight differences in their shape, reactions 
upon one another, and various other causes. 

Experiments to test these points were made with Billardon and 
Don's revolving chronograph, and showed, for example, that with a 
charge of No. 6 French shot (equal to No. 4 English) at 98ft. from 
the muzzle the mean velocity was 872 f .s. But the mean difference 
in velocity of individual pellets from the above number (872 f.s.) was 
28 f.s., whilst the maximum difference rose to as high a figure as 
180 f jb. The differences went on increasing rapidly with the range. 



As we briefly stated, when considering the subject of Muzsle 
Velocity, there are a number of causes which may produce a more or 
less considerable variation from the normal. These may be classified 
under five heads, A, B, G. D, and E. The five heads may then be 
further subdivided, as follows : 

A* Variations due to the powder, by 

1. Influence of temperature upon it. 

2. Influence of imoisture. 
S. Bamming. 



F1G.I3. 




500 M 



Variations of this kind can be easily detected by the ear, by placing 
oneself behind a vertical target at a range of orer 60 yards, at which 
distance the arrival of the pellets one after another in succession will 
be unmistakably heard. 

At their extreme range (that is with 32° elevation) the arrival of 
the pellets is spread over a time of more than one second ; and it is 
interesting to snow that a charge of No. 2 French shot (similar in 
suae to Bfi English) takes as long as eight seconds during its flight 
under these circumstances (t.e., extreme range,, with 82° elevation). 



B. Variations due to the proportions of the gun : 

1. The length of bore. 

2. The cylinder bore as oompared to the choke. 
G. Variations due to the cartridge case : 

1. Metal cases. 

2. Split paper cases. 
8. Powder of the cap. 
4. Oases out round. 
6. Turning over. 
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D. Variations due to the nature of the over-powder toad. 

E. Variation* due to the shot : 

1. Effect of varying the size. 

2. Effect of varying the weight of the charge. 

A.— Variations due to the Powder. 

As regards subdivision 1. The range of temperature to which 
powder charges may be considered to be liable to be exposed is as 
much as 14Cr Fahr. ; for in summer, even in central Europe, their 
temperature in the son may rise to 120° F., and in hot countries 
to 160° F., while, on the other hand, in oold climates they may 
be fired at as low a temperature as 10° (and even mnoh lower than 
this in Russia). This difference of temperature has not suoh a 
very great effect on black powders, the variation in velocity not 
being greater than 2 per cent, for every 10° F. With nitro powders, 
however, the effect of a change of temperature is much more marked, 
for when cartridges of French nitro powder (old type) were fired at 
temperatures of 36° F. and 122° F. respectively, the muzzle velocity 
varied to the extent of nearly 18 f .s. for 10° ; whilst similar trials 
with E.G. and Schultse showed that these latter only varied 12$ f.s. 
under similar conditions. In all these experiments the temperature of 
the ohamber of the gun was made the same as that of the cartridge. 



The following table gives the actual length of English guns of 
42 calibres : 



4-bore 44-2 inches. 

8 „ 35-0 „ 

10 82-5 „ 

12 „ 30-6 „ 

H „ 29-1 ,. 



16-bore 27*8 inches. 

20 258 „ 

24 „ 24-8 „ 

g »; .. 

«2 22-1 „ 



2. The records of the chronograph show a considerable difference 
between the mizzle velocity of a chokebore and a cylinder gun, 
usiog identically the same description of cartridge and charge. In 
the case of a 16-bore gun, which was choked to the extent of 03937in. 
(1 millimetre) at the muzzle, the increase due to the choking was 
found to be 33 f.s. on a velocity of 1096 f.s. ; and this increase wae 
entirely independent of the sort of powder used. 

With a view to investigate the reason of this increase of muzzle 
velocity, a 32-bore barrel was prepared, to which a muzzle portion 
could be affixed, with different forms, lengths, and diameters of choke, 
the smallest one reducing the diameter of the bore of the gun to very 
nearly one-half. 

By this means it was proved that the velocity, as measured by the 
chronograph, increases with the amount of choking, and can even 
attain as much as 330 f.s. in 1300 f .s. ; that is, an increase of 25 per 
cent, produced entirely by the choke. 



FIG.4. 




2. The effect of moisture was found to be rather greater on the 
black than on the nitro powders— an increase of 1 per cent, in 
moisture of the powder diminishing the muzzle velocity to the extent 
of A with black, and *\? with nitro powder. It is remarked that 
powders will absorb in a few weeks as much as 4 or 5 per oent. of 
moisture if not properly sealed in their cases. 

3. A slight amount of force applied to compress the charge when 
loading increases the muzzle velocity; but the velocity will not 
increase if a great deal more force be applied. And especial care 
should always be taken that the grains of powder are not crushed; for 
not only is this jpraotioe a dangerous one, but it actually decreases 
the muzzle velocity. 

B.— Variations dui to thi proportions op thr Gun. 

1. Double-barrelled guns have, as a rule, barrels about 80in. long ; 
and, to determine whether this length was the most effective, reoonrse 
was had to the records of the velocunetre. 

The diagram Fig. 4 shows the velocity at which the shot is 
travelling at any point in the bore of a 16-bore choke pun, and illus- 
trates also the effect that moisture has on French nitro powder in 
reducing its power. 

The conclusion that one arrives at from these and other experi- 
ment, is that the total length of barrel of a shot gun should be from 
40 to 46 calibres to obtain the most useful effect.* 

• See the TUld of Aug. 29, 1801. 



^ BORE 
55 Inches. 

The reason for this action is as follows : In a chokebore gun the 
whole of the charge is momentarily checked in the choke, and a 
portion of the vis viva of the rear pellets is transferred to those in 
front, which thus obtain an increase of velocity at the expense of 
those in the rear. The ohronograph measures the velocity of the 
fastest pellet, and therefore shows an increase of velocity ; but if the 
energy of the shot charge as a whole be measured, there is a slight 
decrease in the chokebore as compared with the oylinder.* 

The choking of a gun should not exceed tV of its calibre, as there 
are more disadvantages than advantages in contracting a bore to a 
greater advantage than this. 

0.— Variations Dui to thr Cartridge Oasb. 

1. Thin Metallic Oase f.— Owing to the difference in capacity 
between these and the paper oases and to the different conditions of 
the loading, frictional resistance of wads, Ac., a slightly larger charge 
isneoessary to get with suoh a metal oase the same velocity as with a 
paper one. 

* These results are in conflict with those of some English experiments 
which were detailed at considerable length in the Field of April 9, 1887 
(here reprinted at pp. 49 to 50; and indicated that the velocity of the whole 
charge was higher with the chokebore. Possibly, however, this may be 
due to the gauge and boring of the guns used in the French experiments 
being different from the 12-bores used in the English experiments.— Ed. 

t Vide the field, Oct, 17, 1891. 
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-2. If the paper case be split longitudinally it reduces the Telocity 
considerably, as the gases pass the wad and enter the shot oharge. 
The loss of velocity is generally about 150 f.s., but may amount to 
twice as much. The loss of velocity, if the base of the cartridge 
splits, depends upon the amount of gas escape. 

3. The power of the cap has in itself no sensible influence on the 
velocity* with either black or nitro powders, but is liable, if weak, to 
cause bangfires, particularly with nitro powders. The latter powders 
generally require more powerful caps than black powders, particularly 
m cold weather, or if the powder has been exposed to damp and has 
absorbed moisture in excess of 2 per cent. Caps containing chlorate 
of potash should be avoided, on account of their producing rust in 
the gun. 

4. Cartridges loaded with black powder should be well turned over, 
as the velocity is thereby increased* The same remark applies in a 
greater degree to the nitro powders. 

6. Cartridges cut rotund. — Sometimes it happens, with inferior 
cartridges in a greasy chamber, that the cartridge case parts, and 
that the portion round the shot goes down the bore with it. This 
causes the shot to hold together, and sometimes to kill at an extra- 
ordinary distance. If this effect be produced purposely, by cutting 
the cartridge before loading, the muzzle velocity will be found to be 
slightly reduced in a cylinder gun, whilst in a ohokebore the reduction 
is some 60 to 130 f.s. 

D.— Variations dub to thb Natttbe of the Powdeb Wad. 

The nature of the over-powder wad has a very considerable 
influence on the muzzle velocity of the shot. If too thin and not 
plastic, it allows the gas to get amongst the shot ; if eoft, the powder 
is not confined to the same extent, and its full force is therefore not 
developed. All things considered, the best results are got with a 
hard yet plastic wad, suoh as one composed of wax and grease, or of 
felt saturated with wax or grease. The loss of velocity due to an 
unsuitable nature of wad may amount to as much as 350 f.s. 
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B.— Vabiations dub to thb Shot. 

1. The size of pellets has no sensible influence on the muzzle 
Telocity, although it appears to have; for when one measures the 
mean velocity by chronograph at 16'4ft. (5 metres), for instance, with 
the same charges, differing only in size of shot, the velocities observed 
will decrease with the size of the shot. This is due to the- smaller 
shot losing their velocity much quicker than the larger. The effect 
is still more marked if the mean velocity be measured at twice the 
above distance. 

2. The effeot of varying the weight of the charge of shot has, of 
course, a great effect on the muzzle velocity. The muzzle velocity 
with the same charge of black powder ^ but different weights of shot, 
in a 12Jbore gun, is shown graphically in the diagram Fig. 5. 



(Field, Not. 26, 1892; Vol. 80, p. 834.) 

VI.— PRESSURES IN THB CHAMBER AND BORE. 

A kxowzxdqe of the pressures exerted by the charge of explosive in 
the bore of a gun is almost as important to the sportsman as a 
knowledge of the muzzle velocity whioh the oharge will impart to the 
shot— though from quite another point of view, namely, his own 

• In connection with this subject see the Firfdc of Feb. 7 and Sept. 12, 
1891. 



personal safety. Knowmg the pressure exerted bythe normal loads, 
it can be laid down to what extent in excess of this the gun should be 
tested before use, and, conversely, if the pressures given by the proof 
oharge have been ascertained, then a service or normal oharge can 
be laid down which will give a sufficient margin of safety For all 
practical requirements. 
The details of charges of powder and shot used for the proof of 

Storting guns in France were therefore first obtained from the 
ireotor of the Saint Etienne Proof- House, and experiments were 
then instituted to ascertain what pressures the guns of various 
calibres were actually subjected to at proof, and how the proofs 
generally compared with the English and Belgian proofs. 
The French proof consists of two portions : 

1. The provisional proof of the finished barrel, but without the 
breech aotion— a breech plug, having a vent or touch-hole bored 
through it, taking the place of the breech action. 

2. The proof of the gun completely mounted, with its action 
finished. 

The powder used in the experiments was that known as Black, 
ordinary, No. 1 (French), whioh, though not identically the same 
powder as that used at the St. Etienne Proof-House, was almost 
exactly the same in its ballistic properties. 

As regards the shot, some special experiments were carried out 
which showed that the size of the shot might be varied considerably 
(from No. 2 to No. 11 French, in fact) without appreciably affecting 
the pressures ; consequently the greater number of the rounds were 
fired with No. 2 shot (similar in size to English BB shot). 

In the subjoined tables we give particulars of the French proofs in 
detail, and those of our readers who wish to compare them with the 
English proof we would refer to our issue of Jan. 7, 1888, whioh con- 
tained a summary of the English Proof -House Regulations, that came 
into force in April, 1888.* 

The pressures in the chamber, in the French experiments, were all 
obtained by means of a pressure or crusher-gauge apparatus, as it is 
usually termed, similar m all respect* to that employed for determin- 
ing the pressure in the French servioe rifle. This gauge consists of a 
small steel piston, one end of which is exposed to the pressure of the 
gases in the chamber of the gun, whilst the other end impinges upon 
a small cylinder of oopper, which is crushed or shortened more or less 
according to the pressure exerted upon it. The extent of compression 
of this oopper cylinder, resulting from various amounts of force being 
exerted on the piston, having been previously ascertained and tabu- 
lated, the pressures in the ohamber can be deduced by measuring the 
extent to whioh the copper cylinder is compressed by the gaseous 
force, and comparing this with the tables of compression mentioned 
above. 

The reoords of pressures in the bore in these French experiments 
were calculated from the reoords of the Se"bert velocimetre employed 
in conjunction with guns of 16 and 82 bore calibres • and to these and 
the methods used in the experiments we shall refer later on. 

FRENCH FIRST PROOF (CORRESPONDING TO ENGLISH 

PROVISIONAL PROOF). 

Ovx Bound. 



Calibre in 


Nominal 
calibre. 


Charge. 


Pressure per 
square inch 
in chamber. 




inches. 


Powder. 


Shot. 


Cal. 


•406 to '527 


32 


Drams. 
3*95 


Ounces. 
1*06 


lb. 
19,300 


32 


•585 „ -567 


28 


4-23 


1-28 


18,130 


28 


•575 „ *606 


24 


4*52 


1-41 


17,140 


24 


•614 „ •646 


20 


4*80 


1'59 


16,200 


20 


•653 „ '685 


16 


5-06 


1-76 


15,550 


16 


•693 „ -724 


14&12 


5*64 


2*12 


15,550 


14612 


•732 „ 764 


12 


6*21 


2*47 


15,550 


12 


•772 „ "808 


10 


7-08 


3*00 


16,780 


10 


•850 „ -888 


8 


9*03 


4*23 


17,550 


8 


— 


4 


— 


— 


21,120 


4 



* Since then some new regulations have come into force, and they are 
' reprinted at the commencement of this work (set pages 2 to 8). 
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HUNCH SECOND FBOOV (OOBBJ58PONDIN G TO ENGLISH 

DEFINITIVE PROOF). 

Ove Boufd of Each Chaegk. 





Chaboz. 


Maximum 


Calibre. 


Powder. 


Shot. 


pressure per 

sqva*e inch in 

chamber. 


S2 


Drain*. 
1-41 


Ounoes. 

0*88 


lb. 
8,470 


28 


1-69 


1*06 


8,540 


24 


.'1-96 


1-23 


9,110 


90 


2-54 


(-1-06 
J 141 
U-76 


10,400 


16 


2*82 


ri-oe 

U-41 
11-94 
(.212 


10,100 


14 


8*10 


(-1-41 
•{1-77 
(.2-29 


10,680 


12 


8*87 


fl'59 
31*94 
12-12 
(.229 


10,680 


10 


(3f7 
{4-28 
U*80 


176 
2-65 
300 


12,390 


8 


rs-oe 

{5*64 
(.621 


2-29 
2-65 

388 


13,500 



The pressure* in the above tables were obtained partly from actoa 
results of firing and partly by calculation. 

The following are some of the actual results obtained by firing the 
proof -charges in a 16-bore gun : 



Powder 

charge. 

Black No. 1 

ordinary. 



Drains. 
2*82 



Shot. 


No. of 
rounds 
fired. 


Ounces. 
1-06 No. 2 


5 


1-41 m 


5 


1-94 - 


5 


2-12 - 


5 


2*12 No. 11 


5 



Meant 



lean pressures 

in chamber, 

lb. per. sq. in. 



lb. 
6,980 

8,900 
10,100 

9,890 
10,100 



Remarks on 
loading. 



One greased felt 
wad over the 
powder, and a 
similar wad oyer 
the shot. 



Unfortunately the English proof with which comparison is made 
is not the same as that whioh is now in force ; still the experiments 
that were made with our old proof -charges are of interest since they 
show that the proof with email shot is more severe than with the 
spherical bullet of equal weight, and also that the difference may be 
considerable. 

Provisional Pnoov (16-bore gun). 
The powder used corresponded very closely with B.F.G.*. 



Powder charge, 
F.3. 


Shot. 


No. of 
rounds. 


Mean 
muzzle 
Telocity. 


Mean 
pressure in 
chamber. 


Drams. 
10-72 


*9os. No. 2 shot ... 
*9os. spherical bullet 


8 
5 


Ft.nec. 
2221 

2152 


lb. 
16,860 

14,100 


Dsmnnvs Paoor (16-bore gun). 


6-77 
>• 


*9os. No. 2 shot ... 
•9os. spherical bullet 


3 
5 


1916 
1774 


12,190 
8,790 



Experiments to ascertain the pressures given by service ohanra 1 
and proof oharges used in England hare Been carried out by toe 
Field, and a summary of results obtained in 12, 16, and 20-bores is 
given below, so that our readers may make a comparison for them- 
selves between the English and French proofs. Under the eristnig 
Regulations of Proof in England, a " serrioe charge " is specified for 
every bore, and the compulsory definitive proof if made with 
double the service charge of proof -house powder and 1$ the service 
charge of No. 6 shot. Besides the compulsory proof, a supplementary 
proof with other kinds of powder is permitted, if applied for. Many 
other charges, both larger and smaller than the officially stated 
" serrioe charge,'' are in constant use. We give reoords of p r e s sur es 
of a dozen varieties of powder, with the most commonly used charge 
for 12-bores, as well as with the " service charge " laid down in the 
Proof-House Regulations. 

EVOLXSH 12-BORB GlJNB. 



Varieties of Powder. 


A commonly 
used charge, 

3drs.of 
powder and 
lsos.of shot. 


"Service 

Charge," 

S*drs.of 

powder and 

Qoz.of shot. 


Definitive 
Proof Charge, 

6idrs.of 

powder sad 

fios.ofNo. 

6 shot 


Black: 


lb. per sq. in. 


lb. per sq. in. 


lb. per sq. in. 


Proof'House powder 


2130 




10,100 
10,459 


B.F.G." (Martini-Henry) 


2420 


— 


No.6C.AH.,T.S 


8860 


4770 


14,120 


No.4C.&H.,T.8 


5890 


7790 


16,150 


„ „ Diamond 


6990 


— 


— 


„ Pigou and Wilks 


5820 


- 


- 


„ Hall and Son ,„„ 


5680 

7550 






No. 8 C. ft H„ Diamond 


— 


No. 2 C. A H„ T.S. 


6040 
8960 


8090 


16,400 


„ „ Diamond 


Nmo Pownmms : 


(4%TS.) 


(«5grs.) 


(•Ogrs.) 


Bohultse 


6110 


6860 


11.820 


E.C 


5380 


6880 


16,100 


8.8 


5980 


8620 


17,800 



Eveusx 16-bou Qmrs. 


90-somi Guns. 


Varieties of Powder. 


Service 
Charge, 
9}drs. pow- 
der and los. 
shot. 


Definitive 

Proof, 
5Jdrs.pow- 
deranduos. 

No. 6. 


Service 
Charge, 
2|drs« pow- 
der and ios. 
shot. 


Definite 

Proof, 

5drs. powder 

andiios. 

No. 6. 


Black: 


lb. per sq. in. 


lb. per sq. in. 


lb. per sq. in. 


lb. per sq. in. 


Proof House Powder 


— 


10,570 


— 


12,920 


No.60. &H.,T.S... 


5790 


— 


5240 


— 


No. 4 „ 


7490 


— 


8240 


— 


No. 2 „ „ 


8780 


— 


8940 


— 


Nrrao Pownus : 


(88grs.) 




(34grs.) 




Schultse 


8950 
8960 
8510 


- 


8290 
9100 
9380 


w ^ 


E.C 













Commenting on the proof of sporting arms as carried out in France, 
the authors of the official report say that as sportsmen generally are 
either not aware of the differences that exist between quick and slow 
burning powders — or, at any rate, do not take these differences into 
consideration, and consequently may run a considerable risk when using 
heavy charges of certain powders— they therefore are of opinion that 
the proof or the finished arm should be so regulated as to cover this risk. 
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As an instance of the danger that there may be, they quote the 
fact that in a 16-bore gun the normal charge of a certain powder 
gives a pressure 12 per cent, in excess of that given by the charge 
" l the second 



> second, or definitive proof. 

They express their opinion that the proof as carried ont in France 
is not as severe as it ought to be, particularly for the calibres smaller 
than 16, and that the definitive proof pressure should not be less than 
14,0001b. per square inch. They allow, however, that the present 
proof is satisfactory from a practical point of view, because the actual 
bursting of a gun-barrel is bat rarely heard of ; yet, on the other 
hand, it is pointed ont that if one examines a gun which has been 
much used, it will be generally found that it is more or less open at 
the joint between the barrels and the breech action ; moreover, it is 
not a very uncommon thing to hear of a gun giving way at the action. 

They think that a more severe proof would stimulate gunmakers 
to produce a stronger action, to the advantage of sportsmen who use 
it. And we are quite of opinion that this will hold good in England 
as well as in France. There is, however, the advantage in England, 
that anyone who wishes to do so can now have his gun tested with 
an explosive which is of greater strength than the ordinary proof- 
house powder. 

The authors of the French report are strongly of opinion that the 
proof-houses should have proper appliances for measuring the 
pressures developed in the different arms, so that the proof -charges 
may be accurately regulated to the service conditions. 

There are numerous causes which may give rise to a variation both 
of the maximum pressure and of the pressures along the bore of a gun. 
In the first place, the weight of the charge of shot will influence 
them ; then t again, the pressure will not be the same if a bullet of 
the same weight as the snot charge is substituted for the latter. 
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Quality of Powder. 


Number of Granules to the Gramme. 


Sporting powder, ordinary 

Sporting powder, strong 


No.0. 
800 

it 


No.l. 
2500 

2800 


No. 2. 
6000 

6000 


No. 8. 

10,000 

10,000 


No. 4. 
26,000 







•5 10 1-5 20 2-5ot. 

Fig. 6.— Pkhssttbhs with Black Powdhbs. 

Fie. 6 shows the t""™"™ chamber pressure in a 16-bore gun with 
two different descriptions of black powder, when the shot-charge is 
varied from something less than half an ounce to over 2oz. These 
two pressure curves practically cover the whole range of the French 
black sporting powders, as will be seen from the table showing the 
various descriptions made and told by the French Government. 
These are classified by the number of granules contained in the 
weight of one gramme. 

Black Powdxhs. 



Besides these there are some special qualities, such as diamond 
grain and extra fine. The sizes of grain appear to have been based 
on those issued by English manufacturers, notably Messrs. Curtis 
and Harvey. 

Of nitro powders only one description (the French) is given.- 
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•5 to W 20 02. 

Fio. 14.— Pkbsbvbx with Nitbo Powdxb. 

Fig. 14 shows, in similar manner to the preceding figure, the 
variation of the chamber pressure with a charge of nitro powder 
where the weight of the shot is inoreased. 

In Fig. 7 tine curves of comparative pressures with three different 
projectiles of equal weights are clearly shown. The first one (a 
bullet of lead hardened with 5 per cent, of antimony, T&ftths of an 
inch larger than the bore) gives a rather higher pressure than the 
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FlO. 7.— PM8UJM8 WITH PEOJZCTILXS. 
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same weight of No. 2 French (» BB English) shot. The third one 
(viz., an equal weight of water being substituted for the shot) is 
somewhat lower than the other two— which may to a certain extent 
be accounted for by the fact that there was no wad over the water. 
In this case the gun was, of course, fired vertically. 
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It would appear as if the smaller fixes of shot tiye rise to rather 
higher p r e ss ure s than the larger ones ; bat the difference if so slight 
that it was thought uncertain whether this really is the ease or not. 

The hardness of the shot does affect the pressure to an appreciable 
extent j the rise of pressure with chilled shot orer that firm by soft 
lead one* was about 15 per oent., though the Telocity was only 
increased to the extent of 1 per oent. 

The over-powder wad exercise! a powerful influence, not only on 
the pressure in the chamber, but also on the regularity of the mussle 
▼elooity. That found to be the beet was a wad composed of a 
mixture of wax and grease, which, though perfectly plastio. was at the 
same time inelastic. The next best wad was found to be the felt one, 
ifaths of an inch thick, saturated with grease, and placed between two 

LBSdin 
7000 

6 

5 



dition, the resulting mussle Telocity being the same with both 
powders ; the lowest or dotted curre shows the pressures given be 
the fame nitro charge after it has been exposed in a dampatmoepher? 
and has taken up moisture. 

In Fi£. 9 we see the relations existing, under the same conditions, 
between the pres su re and the time, counted from the first morefnent 
of the shot (at the left extremity of the diagram) to its departure 
from the mussle. 

On the principle that the service charge of any gun should not 
give more than three-fourths of the pressure obtained in the definitive 
proof (which we have seen was, in a 16-bore gun, 10,1001b. per square 
inch), a table is given below showing the charges of the various 
French powders that give, in a 16-bore gun, a pressure of 76701b. per 
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cardboard wads. The saturation of the wad with grease increased 
the Telocity over 100 f.s., and the regularity was also increased three- 
fold, as compared with nngreaeed felt. 

Temperature has but little effect in raising or lowering the p r essu re 
of black powders, though with nitro powders it causes very consider- 
able and variable differences. Apparently, with the French nitro 
powder, the rise of pressure is about 11 per oent. for an increase of 
temperature of 10° F. ; and practically the pressure given by a car- 
tridge which has been exposed to the rays of a hot sun may be double 
that given in the fame gun by another cartridge that has been sub- 
jected to a temperature below freezing. 

The pressures along the bore of a gun, with different charges, 
natures of powder, and weights of projectile, form an interesting 
study of themselves; but the extent of this subject is so large thai 
we can merely take a superficial glance at it, giving one or two typical 
diagrams to illustrate some of the more striking features. 

If in addition to knowing the pressures in the ohamber and the 
bore, we also know the time in which the maximum pressure if 
reached after the shot has started down the bore, and the total time 
that elapses before it leaves the gun, we shall be able to throw con* 
siderable light on the question of sensation of recoil as experienced 
when firing different natures of powder. 

In the accompanying diagrams -which both refer to results 
obtained from a 16-bore gun— we see first of all, in Fig. 8, the difference 
between the pressures produced, at equal distances from the breech, 
with a charge of black powder and a charge of nitro in proper oon- 



square inch, i.e., three-fourths of that to which the gun is subjected a 
its definitive proof. 

16-Bomx Gun (l'Oflos. shot). 



Bine powder F 3 (similar to B.F.O.*). 

Sporting ordinary No. 

»t » No. 1 

No. 2 

•t » No. 3 

Strong No. 1 

.. No. « 

„ No. 3 

„ No. 4 

French nitro powder 



Charge. 



4*46 drams 

395 „ 

3-08 „ 

371 „ 

*» ,. 

8-04 „ 

2-57 ,. 

1-83 „ 

1-80 ., 
42 grains 



Hassle Velocity. 



1525 ft sec. 

1378 „ 

1214 „ 

1200 „ 

1101 M 

1227 ,. 

1155 „ 

1010 „ 

W50 „ 

1328 „ 



From the above table (which is made out for a 16-bore, taken as a 
standard) the charges of the same powders that will give this same 
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Measure of 75701b. per square iiioh, or the cliarges that will give three- 
fourths of the definitive proof pressure In other oaHbres, can be found 
by multiplying the 16-bore charge by one or other of the co-efficients 
for the other calibres, given below. 



Number of Calibre 


8 


10 


12 


16 


80 


24 


28 


32 






Co-efficient for pressure 
of 76704b. 

Co-efficient for three- 
fourths of proof pre* 
rare 


1*478 
215 


1*28 
1*68 


1-148 

1*28 


1 
1 


•889 

•915 


106 

•685 


•785 
•58 


•641 
*467 







(Field, Deo. 10, 1893 , Vol. 80, p. 015.) 

Vn.-ON RECOIL. 

It ii not onr intention to giro our reader* a mathematical dieoonree 
on the subject of recoil, but at the same time, in order to enable this 
subject to be clearly understood, it will be necessary to introduce one 
or two of the simple formulae relatiTe to the laws of motion and work, 

LBS DIN 

7000 



6 



has not usually been taken into account in the formulae given in our 
English text-books on military arms; and to its neglect may be 
attributed the disagreement that there has appeared to be between 
the theory of recoil, as thus expounded, and the practical results 
obtained. 

Thus we see that, although when the shot charge leaves the bore 
it has very nearly attained its maximum Telocity, the gun has not by 
any means done so, and that any calculation based only upon the 
velocity and weight of the shot must necessarily be faulty. 

The work accumulated in a moving body is expressed by the 
formula: 



*«;£- 



where J? 

w 



the accumulated work in foot-pounds; 
id b weight of the moving body in pounds; 
9 * the aceelerjiic^due^irravHy, taken as 88*2ft per second; 
v s relocity of the moving body in feet per second. 

As by means of inetrnments it if possible to determine what the 
maTJmnm value of v if , both in the case of the shot and of the gun, 
we are able, knowing also their weight, to ascertain from the above 
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and also to explain how they can be applied to calculating the velocity 
and force of reooil. 

It is a fundamental principle that action and re-action are equal 
and opposite ; therefore, at the moment when the shot leaves the 
mnaile of the gun, the momentum (or weight x velocity) of the shot 
will be equal to the momentum of the gun. This is strictly true 
from the tone the shot first commences to move until it finally leaves 
the mnssle, but only up to that instant. After that moment, owing 
to the velocity with which the shot is travelling as oompared with 
the cut— flenerally not much less than a hundred times as fast— the 
powder (which has still a capacity for doing work until its pressure is 
reduced to that of the surrounding atmosphere) produaes but a slight 
effect on the projectile ; though the products of combustion oontmue 
to exercise an influence on the gun for a comparatively long time 
afterwards— until the powder gas in the bore is reduced to the same 
pressure as that of the atmosphere, as mentioned above. 

This is a very important point in connection with recoil, and one 
which, as has been pointed out in our columns on previous occasions,* 

• Vid*theFMdJtet ! t.20,O<^ (Here 

reprinted at pp. 122, tart I. and 177, 197, 205, *c, Part II.) 



equation what is the amount of accumulated work in each of them ; 
and we shall also find that the respective momentum* of the shot 
and the gun are far from being equal. 

To thoroughly investigate this subject of reooil, as affecting 
sportins; arms, the French made a large number of experiments, 
using the Sebert veleeimetre with some guns, and an improvised 

others, i 



of the same nature with others, such as 8, 16, and 
82-boree. 

Their conclusions are (1) that the physiological impression, or 
" kick," as it is usually termed in this country, is proportional to the 
work accumulated in the gun or to its " energy of recoil" as it is 
shortly called, and (2) that the same methods of calculation apply to 
small arms as well as to ordnance of the largest calibres, under their 
ordinary conditions of use. ("Our own experiments (which have 
been carried out on very different lines from those of our French 
friends) have led us to the conclusion that, although the general 
effects of reooflajrem accordance with the principles they lay down, 
the physiological impression, or " kiok " on the shoulder, is due to 
the initial energy of the gunVnwtement>-or perhaps it would be 
better to say the greatest acceleration— rather than to the total amount 
of work afterwards accumulated.— Ed.] 
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SPORTING GUNS AND GUNPOWDERS. 



The formula given for obtaining the velocity of recoil (which if 
bated upon the result* of yean of experiment with French ordnanoe) 
is as follows : 

V m (1 + 1'5C) *- 

where V » —»iwmini Telocity of reooil in feet per eeoond 
I a weight of dwt and wads in pounds 
c a charge of powder in pound*; 
v = muzzle velocity of shot in feet per eeoond ; 
to « total weight of the reooiling mass. 

A table is subjoined which gives the energies of recoil, with details 
of weights of powder charges, shot charges, Ac., for various sues of 
guns, both with black powder and French nitro powder : 



"foroemeat"*of the projectiles has any primary influence on the 

Considerable differences in the "farcement " will, it is true, 
influence the combustion of the powder, and so affect the muzzle 
velocity and recoil. Variations in the bend of the stock may slightly 
vary the direction in which the reoil takes place, but can have no 
effect upon its intensity. The energy of recoil must he entirely 
absorbed in every case by the resistance opposed to it by the body of 
the sportsman. 

One often hears that with nitro powder there is little or no 
reooil in comparison with that produced by black ; as a matter of 
fact, as we have already seen, for the same mnule velocity the rtionl 
with black is about 20 per cent, more than with nitro powder. 



BLACK POWDER. 





Weight of arm. 


Weight of (A) 


Weight of (B) 


Weight of (C) 
Powder. 


1.5 C + A + B. Muzzle Velocity. 


Velocity of 
Recoil. 


Energy of 
ReeoiL 


Bine 1874 
model. 


m. 
9*30 


lb. 
•0551 


lb. 
•0013 


lb. 
■01157 


lb. 
•07375 


Ft. sec. 
1460 


Ft. sec. 
U-47 


Ft. lb. 
19-2 


8-bore 


130 


-1322 


•0077 


•02072 


•17008 


1180 


15*52 


48-7 


10 


8*8 


•102 


•0066 


•0165 


•1838 


„ 


17*9 


43-75 


12 


7'16 


•0855 


•0059 


•0132 


•1112 


it 


18*35 


37*5 


16 


«T2 


•0661 


•0055 


•0106 


•0875 


„ 


15-38 


247 


20 


5-20 


•0527 


•0046 


•0088 


•0705 


II 


15-72 


20*4 


24 


4-85 


•0448 


•0042 


•0075 


•0667 


'» 


14*53 


15-9 







FRENCH NITRO POWDER. 








8 


13*0 


as stated above with 


•0110 


•1564 


1180 


14*2 


40*7 


10 


8*8 


Black powder. 


•0086 


•1215 


•» 


16-3 


36*3 


12 


716 


»» it 


•0070 


•1 19 


»f 


16*8 


31*4 


16 


6*72 


ft »» 


- *0056 


•0800 


ft 


14*05 


20*6 


20 


5*29 


ii it 


•0045 


•0640 


ii 


14-3 


16*8 


24 


4*85 


•• •• 


•0088 


•0542 


» 


13*2 


18*12 



From the above table it will be seen that the energy of reooil of a 
12-bore French gun (weighing about 71b. 8oz., and loaded with about 
ftpdrs. powder and lfoz. shot), is for the same muzzle velocity, with 
black and French nitro powder, 87*5 ft.lb. and 31*4 ft.lb. respectively. 
This means that, with the black powder, some 20 per cent, more work 
is required to be done to bring the gun to rest ; * and as this work is 
done by the body of the shooter, it is pretty obvious that the reooil 
with black powder will be greater than with nitro. 

The limit to the power of sporting arms must mainly be regulated 
by what an average man can stand in the way of recoil. But, in 
passing, it may be remarked that even this capacity varies at different 
times and under different conditions ; for instance, reooil is much 
more felt when shooting at a target than when in the excitement of 
the moment of firing at game -.again, if only a few shots have to be 
fired, a heavier reooil is admissible. 

There are few men, it is considered, who can shoot well, for any 
length of time, with a gun whose reooil energy is greater than 

On no subject in connection with gunnery are there more erroneous 
ideas— superstitions one might almost call them— than on reooil. 
Many men will tell you that certain guns, with precisely the same 
ammunition, will give much more recoil than other guns of exactly 
the same weight. It will generally be found that these men are 
either novices in the art of shooting, or else they do not hold their 
guns properly up to the shoulder. Once and for all, it may be laid 
down that the reooil of guns, rifles, and arms of every description, 
from the smallest pistol to the heaviest pieoe of ordnanoe, proceeds 
from the same causes and depends upon the same elements. 

Contrary to what has been laid down authoritatively in almost all 
treatises on firearms, neither the diameter of the chamber nor the 

* Vide the Field, Aug. 29, 1891. 



This assertion is based upon very aoourate experiments carried 
out in three different calibres with two different descriptions of French 
nitro powders and two different descriptions of English nitro 
powders. 

We have read in a pamphlet on sporting arms that a {run fired 
close to a wall gives more recoil than when fired in the middle of a 
field. The author of this statement evidently oonfnsed the shook to 



his nerves of hearing occasioned by the report with the shock to 
his shoulder produced by the reooil. One might just as well say 



that a cap fired in a room is stronger than when fired in the open 
air, because in the former oase the report is louder. 



(Field, Deo. 17, 1892 ; Vol. 80, p. 061.) 

VIII.— THE DISPERSION OF THE SHOT CHARGE. 

The perfect shot (who, needless to say, exists only in theory) would 
shoot all sorts of game with a very aoourate rifle of calibre suited to 
the description of game he was going to kill. 

With a weapon equal in accuracy to the French army rifle of 1886, 
this ideal shot would seldom miss a partridge at 100 yards, or a hare 
at twice this distance, if they were correctly aimed at; and. therefore, 
strictly speaking, he would never miss them at all through any fault 
of his own. In reality, all gunners have considerable personal errors, 
which personal errors increase as the time, during which the game is 
visible, decreases, when this period is less than two seconds, and are 
still further augmented when the object aimed at is moving rapidly 
and irregularly away from them. 

* This is a French word, for which we have no English equivalent unfor- 
tunately jjt has, however, been Anglicise^ and is now generally used in 



gunnery 
projecttl 



jlicisecL and is now i 

Its signification is the excess 

lie over that of the bore. 
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To compensate for all these defects on the part of the shooter, a 
charge of shot which covers a considerable area in its effects is need 
instead of a single ballet. 

Theoretically, it is obvious that the best weapon for an individual 
sportsman is that which will give such a spread to the pellets of the 
charge as will just cover a ipaoe or area equal to that covered by his 
own particular personal error; and again, since according to the laws 
of probabilities, this error may be either to the right or to the left, or 
high or low, therefore, the shot ought to be uniformly distributed all 
over the pattern, and not heaped up in the centre of it, as some gun- 
makers and sportsmen think, erroneously, that it should be. 

Further on we shall see that the above conditions are very closely 
attained by the use of smooth-bore guns firing charges of shot. 

With cylinder-bored guns, the actual spread of the shot covers 
about one degree of angle from the muzzle j this gives a pattern 
sufficiently dose for a moderate shot, on ground affording a certain 
amount of cover. For certain game, however (such as snipe and 
rabbits for instance, which are very quick in their movements, as a 
rule only seen for an instant, and generally quite close), it would be 
better to use a gun giving more spread than the ordinary cylinder . 
and such a gun would probably be better for the tyro for all sorts or 
small game. 

For wilder game, on the other hand, such as wild duok, geese, and 
bustard— and even for partridges where the country provides little 
cover, or the birds are very wild— it would be more advantageous to 
have a gun giving a closer pattern, and effective at a longer range 
than the ordinary gun is. Most sportsmen would have at one time 
or another made prodigious bags (at least so they will tell you), if 
they had only a gun which would have killed at 160 yards. 

Tub Pattern. 

If a charge of shot is fired from a smooth-bore sun at a vertical 
target of sufficient area to catch all the pellets, it will be found that 
a pattern of circular form is made, and the distribution of the shot 
within this pattern will follow the ordinary laws of probability. 
Although tins may not be evident from the examination of the 
results of one round only, yet it will be quite clear that it is the case, 
if a number of diagrams obtained in a similar manner be superposed, 
and the mean taken. 

Looked at from one side, a flight of small shot is densest in front, 
tailing off behind, and the individual pellets straggle more and more 
as the range increases. 

Ocular evidence of this fact can be easilv obtained by having a gun 
fired over a surface of smooth water, and placing one's self to one 
side of the line of fire, and at the same time above it, at a distance of 
about 60 yards from the muzzle, the gun being so aimed that the shot 
strike the water about this point. The most accurate method of 
ascertaining the spread of the pellets is to fire at a target of sufficient 
size to catch the whole charge, and then to measure the size of the 
rectangle or the length of the radius of the circle, that contains a 
certain percentage, from 50 to 100 per cent., of the imprints of the 
pellets. In order to reduce such measurements to a common 
standard, the probable mean distanoe of the pellets from the centre 
of the pattern should be ascertained from a table of probabilities, and 
from this the length of the radius of the circle containing from 50 per 
cent, of the hits can be derived. 

For instance, firing a single round, one would measure the size 
of the rectangle containing the whole of the hits ; then that of the 
rectangle containing the whole less 2, 5, 10. and 20 pellets respectively 
at the top, bottom, right and left. Then, knowing the dimensions of 
the rectangles containing a certain fraction of the whole number of 
pellets, one can, by means of probability tables, deduce the dimensions 
of the rectangle or the radius of the circle containing 60 per cent, of 
the pellets. 

In order to catch all the pellets of the charge, the target must be 
made, for a range of 30ft., not less than 15in. sauare, and at 150ft. 
the target would have to be 9ft. square ; so that practically it is 
most convenient to carry out such experiments at ranges of from 
80ft. to 60ft., using targets of paper, which can be replaced after 
each shot. 

In spite, however, of the greatest care taken in preparing the 
cartridges, Ac., it will be found that the results from round to round 
will differ very considerably— as much as 25 per cent, from the mean ; 
whilst the ratio of spread between the best and worst shots of a series 
may be in proportion of one to two. 

There are several causes which affect the dispersion of the charge 
of shot, but they may be broadly classed under two heads, viz. : 
Those affecting the spread (1) up to the time that the shot leave the 
muzzle, and as it leaves it, causing " initial dispersion " * K (2) during 
their flight through the sir, causing " subsequent dispersion.'' 

On consideration it will be seen that if it were only " initial dis- 



persion " that caused the shot to spread, then their deviation would 
be simply proportional to the range ; but if, on the other hand, only 
the " subsequent dispersion " came into play, then the spread, nil 
the muzzle, would be very small at short ranges. 

In reality, both these causes are at work in succession, and so he 
deviation of the pellets may be considered as the resultant of the 
variations due to the forces acting upon the shot charge in the bore, 
at the muzzle, and subsequently. 

All the experiments connected with the dispersion of shot charges 
were made at a range of 88ft. (10 metres). This distanoe, while 
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A, a bullet before firing ; 

B, after being fired with a moderate charge ; 

C, after being fired with a heavier char 

D, after being fired with a vary heavy < 



sufficient to allow one to measure the dispersion, is not great enough 
for the variations produced outside the gun to have much effect. 

If an elongated bullet, such as a rifle bullet, be fired from a very 
short barrel, so that it has only from one to five calibres travel.a 
ouriouB phenomenon will be observed which has its analogies in 
sporting guns. It will be found that leaden bullets fired under the 
above conditions will have their bases more or less flattened, 
according to the pressure of the powder gases at the moment the 
bullets left the muzzle and to the softness of the metal of which 
they are made. It will be found that when the pressure on the 
base of the bullet exceeds a certain limit, the metal tends to crush 
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up. It is, however, so long as it is in the bore, supported by the 
barrel, bnt the moment it loses this support it is crushed out of shape. 



SPORTING GUNS AND GUNPOWDERS. 



The four sketches in Fig. 15 show, about natural size. 

Turning now to the shot charge, at the moment of its leaving the 
gun the forces acting upon it are as follows : On the one side there 
is the pressure of the powder gases tending to overcome the inertia 
of the mass of lead, and, on the other, there is the resistance of the 
air .in fr.mt of the charge, acting in the opposite direction. The 
consequence of these actions is that the shot oharge, which has no 
cohesive powers of its own, spreads itself out somewhat in the manner 
shown in Fig. 16, which represents the shot charge just after leaving 
the muzzle of a cylinder-bored gun. This explains why the rear and 
outside pellets fly off in the most divergent lines. 

The following experiment, which anyone can carry out, supports 
this assertion : 

A charge of shot is fired against a stout cardboard or soft wood 
target and the imprints examined. It will be found that the deformed 
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pellets, or those in rear of the charge,' are on the outer part of the 
pattern in the proportion of two to one as compared with the spherical 
pellets ; but in the central part of the pattern these proportions are 
reversed, there being two spherical pellets to one deformed one. l j 

Now let us consider the movement of some pellets which leave the 
gun grouped closely together, and for the sake of simplicity let ud 
take nine only. Fig. 19 represents the three successive positions of 
these pellets after leaving the muzzle of the gun. When they are 
grouped together, as in the first position, the resistance of the air 
will affect those in the front line, viz., 3. 6, and 9, almost entirely ; 
on account of this, these pellets will roll over or rock on those in 
rear, assuming the second position; and subsequently they will 
resolve themselves into the third position, where they are shown all 
inline. 

Then another cause of dispersion comes into play. Owing to 
the shape and movement of the pellets, the air is more or less com- 
pressed between them, and therefore tends to force them apart, until 
they attain such a distance from one another that the air-wave thrown 
off the surface of one pellet has no longer any influence on its neigh- 
bours. Thus it will be seen that the pellets originally projected in a 
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compact mass are forced to disperse, and to continue to separate from 
ach other during flight. 

In a chokebore gun the whole of the charge arrives at the choke in 
a compact mass, particularly the pellets in the rear of the charge, and 
in traversing tee choke it meets with resistance which reduces its 
velocity for an instant. Eventually the near layers lose some of their 
velocity, which is transferred to the layers in front of them.* This 
action decreases from the front to the rear of the charge, the actual 
velocity of the pellets decreasing in the same ratio. 

Fig. 17 gives a representation of what occurs in the choke of a gun, 

•This is an analogous phenomenon to that observed when a line of 
billiard balls at rest are struck by another ball at one end of the line, the 
motion being transferred through the line, and displacing the last ball at 
the opposite end. 



the distances between the pellets and the layers being purposely 
exaggerated, to show the action more clearly. (The layers axe, in 
fact, only from four-thousandths to eight-thousandths of an inch 
apart at the muzzle, instead of being with the wide intervals shown 
in the illustration.) The same phenomena presented themselves to 
M. Tresca, a well-known scientist, when experimenting with forcing 
layers of various metals through a constricted aperture; but a 
common instance of this effect is seen in the jet from the nozzle of a 
fire-hose, where it is found that a similar choking or contraction of 
the nozzle produces a more compact stream of water. In this case 
the contraction can be greater, as. owing to a liquid being used, there 

than whi 



is less resistance and friction 
employed. 



hen a solid such as lead is 
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In comparing the chronographic results with similar cartridges 
fired from a cylinder and chokebore respectively, it is found that 
whereas, in the cylinder, the higher and more regular the velocities 
the less will be the spread, in the chokebore. since the velocity 
measured is that of the fastest pellet, the highest velocities obtained 
are in reality those from the rounds in which the differences between 
the velocity of the front pellets and those in the middle of the oharge 
is exceptionally great. The regularity of the layers of shot must 
exercise a sensible influenoe on the dispersion. We may sum up the 
conclusions arrived at from these experiments as follows : 

1. The greater the extent of the choke, the 1 greater will be the 
difference of velocity between the front and rear pellets. If, however, 
the ohoke be excessive, the oharge may jam, a* shown (somewhat 
enlarged beyond full size) in Fig. 18. 

2. The choke may vary from ^ to ft of the calibre without much 
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altering the spread, but if the choke exceed this it may increase the 
spread instead of diminishing it. 

3. The slope of the cone of the choked portion of the barrel may 
vary between considerable limits without affecting the result - t but the 
gun is more strained by a steep slope than by a gentle one. 

4. The cylindrical part of the bore beyond the choke should be 
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longer in proportion as the slope is steeper and the choice more 
pronounced. 

Some interesting results were obtained by firing an elongated 
bullet from a ohoked barrel of '488 bore ohoked to 310, with 
such variation of charges that the bullet reached the choked part'at 
different velocities. Big. 20 shows first of all the bullet leaving an 
ordinary cylindrical rifle barrel, and then the apnea! ance of the same 
bullet after passing the choke, at velocities of 800. 980, and 1250 feet 
per second respectively. The appearance of the bullet thus fired is 
very similar to the vena contractu seen in a stream of water issuing 
under pressure from a narrow orifice. 

Those who think of carrying out similar experiments are warned 
that they will certainly burst a good many barrels in the course oj 
their experiments, no matter how thick or strong they are ; and, if 
sporting guns be used, they will be bulged to a certainty, and probably 
burst. 



(Field, Dec. 26, 1892 Vol. 80, p. 976.) 

IX. DI8PEBSION OF THE SHOT CHARGE (continued). 

If, instead of being smooth-bored, the barrel be rifled, the effect 
on the shot charge is, that the pellets on the exterior take the 
rifling, and, rubbing against the other pellets that are in contact 
with them, impart to them also a motion of rotation, which they in 
turn impart to others, and so on throughout the charge. 

Thus the whole of the pellets of the charge leave the muzzle under 
the influence of a centrifugal force, which has a greater effect on the 
pellets individually, according as they are in a position close to the 
axis of the gun or not, and according to the quickness of the pitch of 
the rifling. 

This centrifugal force necessarily increases the speed of the pellets 
after they leave the gun. 

If fired at a vertical target, the exterior pellets around the oharge 
will form an annular pattern, and likewise the rings of pellets 
between the exterior and the axis will also form annual patterns 
concentric with that formed by the exterior pellets; the pellets 
nearest the axis will strike in the centre of the pattern. 

If the diameter of the pellets be large as compared with the 
calibre, distinctive patterns will be formed. With pellets whose 
diameter is one-third of the calibre there will be a central group, 
and annulus of pellets separated from each other by a considerable 
space, in which there are no hits ; if the diameter of the pellets be 
one-fourth of the calibre, then they will form themselves into two 
rings of pellets. When the diameter of the shot, however, is less 
than one-fifth of the calibre, the distribution over the pattern will 
become practically uniform, more especially if the diameter of the 
bore of the gun divided by the diameter of the shot pellet is not a 
whole number ; which is practically equivalent to saying that the 
shot charge does not lie evenly in layers. 

From a rifled barrel the best results as regards uniformity of pat- 
tern will be obtained with a moderate oharge of relatively slow-burn- 
ing powder and hard shot of a diameter not exceeding one-fifth of 
the calibre. The interstices between the shot may be advantageously 
filled up with some material in the form of dust, as this plan pre- 
vents, to a oertain extent, the deformations of the pellets under the 
pressure which is brought to bear on them by the powder gas. 

A rifled shot gun may be of service when a great scattering effect 
is desired at close qnarters, because, as was pointed out in the 
previous article, the sportsman stands a great chance of mi sing his 
game when the mean spread of his gun is less than the mean of his 
personal errors, which condition of things is more likely to be the 
case at short distances and game moving rapidly than at longer ones. 

A gun, for instance, having its right barrel rifled with a twist of 
about one turn in 100 calibres, and the left barrel smooth, would be 
a very good weapon for shooting in a forest or thick oovert. 

The right barrel would give a pattern of double the diameter — 
that is, covering four times the area— of the left barrel or ordinary 
cylinder bore; and would therefore be very effective at short 
distances, and would also shoot a spherical or conical bullet with 
considerable accuracy ; whereas the left barrel would be effective 
within the usual ranges of the ordinary shot gun. 

The best form of rifling for the above purpose would probably be 
the system known as Lancaster's oval bore, more particularly because 
there is less fear of " leading " with this description of boring than 
with the ordinary sections of rifling. He A leading," however, 
does not occur to a serious extent unless the velocity is higher than 
1800 f.s., and even then has not much effect on the spread of the 
shot. 



The Junction of the Chamber and the Bobe. 

The diameter of the ohamber of all breechloaders is rather greater 
as a rule than that of the bore. Generally speaking the diameter of 
the bore is about equal to the interior diameter of the cartridge case, 
hence the diameter of the chamber and of the bore may be said to 
differ by twice the thickness of the cartridge case. 

The chamber is connected with the bore by a portion of the barrel 
bored conical, the length of which portion vanes from as little as 
one-tenth of an inch to as much as sin., according to the gun. The 
best conditions, however, are attained when the length of the chamber 
is at least equal to the fired cartridge case. 
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If the cartridge case be longer than the chamber, there is an escape 
of gas past the wad into the shot charge, which is thus separated in the 
bore, and the general result as to pattern and penetration is bad. 
A graphic representation of what occurs in the gun under such 
conditions is shown in Fig. 21. 

This effect can be actually detected with black powder by looking 
through the barrel from the breech end after firing, when it will be 
noticed that the fouling is thicker for some 4in or Bin. from the end 
of the chamber, where the wad has not been in contact with the bore, 
after which the rest of the bore presents a normal appearance, since 
the wad has had time to expand and perform its proper function. 

The fact of there being powder gas imprisoned in the shot charge 
will always tend to increase the spread of the pellets at the muzzle. 
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When the cartridge case is a little shorter than the chamber, and 
the wad thick and very plastio, the wad expands immediately on 
leaving the cartridge case, just like the oork of a champagne Dottle 
when drawn and the gas is thereby entirely prevented from escaping 
past it. This condition of things is represented in Fig. 32, and is 
exactly what is to be desired. 

If, on the other hand, the wad is not plastio at all, or if the 
cartridge case be much too short, it may allow a oertain amount of 
powder gas to pass into the space there is between the forward end of 
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the cartridge case and the junction between the bore and the chamber. 
This is depleted in Fig. 28. 

From tne above point of view, and also because it is not always 
possible to get cartridges of exactly the right or even the same 



304 



SPORTING GUNS AND GUNPOWDERS. 



length, the gentle slope is preferable to the steep one. The results, 
however, obtained from both systems are the same if suitable cases 
and thick plastie wads are used. 

Some guns are made with the bore and chamber of the same 
diameter, and with shot charges these give, with plastic wads, quite 
as good results as chambered guns. They are, however, quite useless 
for firing bullets, which objection is not of great importance, as in 
many eases small game only is the question. UncVambered guns 
allow of cartridgfs of any length being used, and are therefore 
advantageous in this respect. 

The condition of the bore does not seem to have much effect on 
the dispersion of the shot charge, as far as one can ascertain by firing 
guns whose bores are rough, rusty, and badly polished, in comparison 
with others whose bores are in good condition ; but it stands to reason 
that a smooth, well-polished bore will give better results, even though 
the difference be slight and not readily disoernible. 

The length of bore does not, per m, affect the dispersion, and, for 
all practical purposes, may be considered not to affect the matter at 
all within the limits of length that the barrels of sporting puna are 
usually made, neither has the thickness of the barrel any influence 
upon it. 

The exact sise of the bore does not affect the spread either. This 
was proved by firing similar cartridges in two 16-bbre grans, one of 
which was, however, four-hundredths of an inch larger in the bore 
than the other ; no difference in spread could be detected. A similar 
experiment carried out in two 82-bores gave a like result. > 

One may therefore conclude that the slight differences in diameter 
of bore that exist between guns by different makers, Ac, have no 
appreciable effect on their shooting. 

The sise of grain and the rate of burning of the powder does not 
affect the initial dispersion of the shot charge— a statement which is 
based on the observation of hundreds of rounds fired with all sorts of 
black and other powders. 

The influence that the muscle velocity has on the initial dispersion 
was ascertained by firing over 660 rounds from various guns, both 
cylinder and chokebore, and from 8 to 82 calibre, using both black 
and nitro powder, increasing the muzzle velocities by 60 metres 
(164ft.) at a time. The results may be summarised as follows : 

With black powders the muzzle velocity may vary from about 
060 f.s. to 1660 f .8., without having any marked effect on the dis- 
persion—at any rate, so far as 8, 10, 12, and 16 bores are conoerned j 
with a very small bore, 82 gauges, the dispersion was rather greater 
at high velocities than at low ones. 

With the French nitro powder (old type) the dispersion was prac- 
tically the same, so long as the muzzle velocity exceeded 820 f.s. ; 
below this velocity the charges burnt very badly, and the muzzle 
velocities were consequently irregular. 

There does not appear to be much to choose between the dispersion 
caused by nitro and black powders, for, from a lane number of rounds 
fired in 12 and 16-bore guns, both cylinder and chokebore, the nitro- 
powder gave a little more dispersion than the black, but in the larger 
calibres. 8 and 10, the reverse of this was found to be the case. 

At a distance of about ten yards the dispersion with a good choke- 
bore will be only two-thirds that of a cylinder gun. 

The general results of firing a large number of rounds with varying 
weights of shot in different calibres tended to show that practically 
the dispersion could not be considered as a function of the weight of 
the shot charge. 

On the other hand, the size of the pellets themselves has a very 
marked effect, the smaller the pellets the greater being the spread. 



(Field, Deo. 81, 1892; Vol. 80, p. 998.) 

X.— DISPERSION OF THE SHOT CHARGE (continued). 

The " Initial Dispersion " (as defined in Art. VIII.), is the same 
whether soft tead or hard chilled shot be used. 

An interesting experiment to ascertain the effect of firing pellets 
of cylindrical as opposed to spherical form, was carried out in a 
16-bore. The charge of shot was replaced by a somewhat less 
weight than the normal, viz., *89oz. of copper cylinders, each *118in. 
in diameter, and a 118in. in length ; these cylinders were arranged in 
six regular layers of fourteen each, making a total of 84. Several 
rounds loaded in this manner were fired, and it was found that the 
spread at 88ft. range was considerably greater than the ordinary 
spherical lead shot fired from the same gun. 

Wibi Cartridges. — Some of these cartridges, obtained from a 
French ammunition company, were also subjected to trial. They 
were constructed as follows : The iron wire network to contain the 
■hot had a mesh of *167in., and was closed at one end, and quite open 
at the other ; round the outside of the network some strong paper 



was wrapped. The charge of shot was then poured into the receptacle 
so formed, and the interstices filled up with bone dust ; a thin felt 
wad was placed top and bottom. 

In loading wire cartridges, care should be taken to load them with 
the open end uppermost, as the result of firing them with closed 
end foremost is that they almost invariably ball. There can be no 
doubt that wire cartridges do give slightly less spread from a cylinder 

Sn than the ordinary shot charge loaded in bulk, but the reverse is 
e case if they are fired from a choke-bore. 

The manner in which the wire netting acts in a cylinder gun is by 
preventing the spreading out of the rear portion of the shot charge 
just after it has left the muzzle of the gun. 

A wire cartridge has yet to be devised, however, that can be 
depended upon to act regularly and with oertainty. 

Some persons think that there is an advantage to be gained by 
using some substance to agglomerate the pellets of shot after they 
have been loaded in the cartridge. Such substances as resin, 
sulphur, wax, and grease have been recommended, and were 
accordingly experimented with j but in all instanoes the results were 
poor. 

The reason for this is not far to seek. If the substance used to 
agglomerate the shot is plastic and not brittle, there will be a 
tendency for the charge to ball ; if, on the other hand, it is brittle, 
the charge will be broken up in the bore, but portions will, never- 
theless, adhere to the individual pellets, not only reducing their 
velocity by impeding their flight through the air, but also greatly 
increasing their speed on account of their irregularity of shape. 

There appears to be some slight advantage to be gained by name; 
some substance in the form of dust, such as flour, talc, Ac, which is 
but slightly compressible, to till up the interstices between the 
pellets, and thus prevent them from losing their spherical shape ; but 
the advantage obtained is probably outweighed by the disadvantage 
of increased smoke and increased weight of charge, which diminishes 
the muzzle velocity. 

In a former article it was stated that a paper cartridge which split 
longitudinally in the body always gave rise to a considerable decrease 
in muzzle velocity, sometimes as much as 160 f.s. Tin reason of 
this is as follows : The split in the case leaves a deep and narrow 
groove, into which the wad cannot expand, and through which con- 
sequently the powder gas finds its way into the shot charge, tfeus 
causing not only a loss in muzzle velocity, but also increasing the 
spread at 88ft. range as much as 60 per cent. 

As some sportsmen believe in <T sectioned" cartridges, that is, 
cartridges which have been nearly or entirely cut through in a circum- 
ferential direction behind the shot charge, it was deemed advisable to 
try some experiments with such cartridges, cut both in front of and 
behind the wads in rear of the shot. 

The first experiments were made with the oases out through behind 
the wads. Under such conditions, if the case is not broken up during 
its passage down the bore, the charge goes like a bullet ; and if the 
gun be aimed over hard ground, a little short of the mark, the case 
will probably break up and release the shot, which then disperse, like 
the millets from a Shrapnel shell burst by a percussion fuze, and 
make a very close pattern on the object if near to the point where 
the first impact occurs. In this manner the experimenters were able 
to make patterns in which the whole of the pellets were contained in 
a circle whose diameter was only an inch or so, at ranges of from 65 
to 110 yards. They mention this as a curious fact only, but do not 
recommend the method as suitable for actual use. The path through 
the air of such a projectile was found to be very irregular when fired 
from a smoothbore, and it was consequently not easy to hit the 
ground or the object exactly where it was intended. 

Firing suoh cartridges from a rifled barrel gets over this latter 
difficulty, but then the centrifugal force bursts the case if not made 
of stronger material than paper. If the cartridge case be cut through 
just behind the shot, what generally happens is that the larger 
portion of the shot charge leaves the case just after they both leave the 
muzzle, and the shot charge then spreads as usual, but occasionally 
an extraordinarily close pattern is made at a long range. The resulti 
are essentially very irregular, and the only case in which one would 
employ such a method would be when, on aooount of the range, it 
would be useless to fire the ordinary charge of shot, and no other 
expedient was available. 

Concentrators.— Instead of the somewhat primitive and objection- 
able plan of cutting through the cartridge case as above described, 
devices known as concentrators may be used. These consist of small 
tubes of cardboard, about half an inch long, which fit tightly into the 
cartridge case where the shot rests ; in the experiments that were made 
two such concentrators were used in each oaxtridge 2 and were found to 
be effective in reducing the dispersion with a cylinder gun, but not 
with a ohokerore. 

They act in the same manner as the wire net in the wire cartridge, 
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viz., by reducing the speed of the rear pelleta when the charge leaves 
the morale. 

In considering the question of the " initial dispersion " generally, 
the importance of having a suitable over-powder wad cannot be over- 
stated. Should this wad obturate insufficiently, the shooting will be 
bad from both cylinder and chokebore gun, but more especially from 
the former. 

It should be greased so as to clean the bore after it, and thus 
prevent the fouling accumulating ; the drier the air and the " dirtier " 
the powder, the more important is the function of the wad in this 
respect. 

The " subsequent dispersion " (vide Article viii.) was found to vary 
with the range, when tested with the same gun and size of thot, but 
the spread of the shot increased as the size of the pellet decreased. 

The subjoined table shows to what extent this occurs in a choke- 
bore and cylinder gun respectively up to ranges of 87 yards, with 
large and small shot : — 

CHOKEBORE. 





BB. Shot. 


No. 9. Shot. 




Diameter of circle 


Diameter of circle 


Bakgx. 


containing 


containing 


Tabds. 


75 per cent. 96 per cent. 


75 per cent. 98 per cent. 




of pellets. 


of pellets. 




Ft. 


Ft. 


Ft. 


Ft. 


11 


•5 


•85 


•65 


10 


28 


1-2 


2-1 


1-7 


2-9 


38 


2*2 


3*6 


3*3 


5*9 


44 


3-2 


5'4 


2-9 


10-2 


55 


1*6 


7-5 


9-2 


16-0 


65 


6*4 


10-5 


13-4 


22*6 


76 


8'5 


14-1 


17-7 


29*8 


87 


11-3 


WO 


21*9 


36-4 



CYLINDER. 



11 


•9 


•9 


•9 


1-5 


22 


1-9 


3-2 


2-2 


3*6 


33 


3-1 


5-3 


4-2 


7*2 


44 


44 


73 


7-2 


121 


55 


5«9 


9-8 


10*8 


18-0 


65 


7'5 


12*8 


151 


25*2 


76 


9'8 


16*4 


19*0 


32-1 


87 


124 


20*9 


23'6 


39-3 



It will be seen from the above that the spread increases nrore 
rapidly with the small shot than with the large. 

The increase of spread is less for chilled shot than for those 
made from soft lead, owing to the former keeping its shape better ; at 
50 yards the spread of a chilled shot charge was found to be only 
88 per cent, of a similar soft lead one. 

In general it may be said that any means taken to prevent the 
deformation of the pellets, whether by using slower powder, harder 
lead, concentrators of paper, which prevent the shot from touching 
the bore of the gun, Ac, will tend to increase the efficiency of the 
shot charge, both as regards its striking velocity and also as regards 
the closeness of the pattern at any given range. To this end, too, 
should the choking of a gun be regulated : if excessive, such as 
x£ of the calibre^ the result will be that, although the pattern at a 
short distance will be closer than that of a moderate choke, such as 
sfe of the calibre; at a longer range. 40 yards, for instance, the 
pattern will not be so good as that made by the latter. 



{Field, Jan. 7, 1893 ; Vol. 81, p. S.) 
XI.— SIGHTING AND AIMING OF GUNS. 
Most sportsmen are probably aware that, owing to the metal of the 
barrels being thicker at the breech end than at the muzzle, and to the 
rib which connects them being taper, their axes are not parallel, but, 
if prolonged, would meet at some distant point in front of the muzzle. 
The angle that the two axes make with one another is called the 
" angle of convergence," and is generally from 20min, to 26min. ; 
it is, of course, in the horizontal plane. In a similar manner the line 
of sight* and the axis of the boref prolonged make an angle in the 
vertical plane. 

•The line of sight is a straight line passing from the eye through the 
sights to the object. 
tThe exit of the bore is a straight line passing down the centre of it. 



Since the line of sight is nearly parallel with the upper surface of 
the barrel, it consequently does not make the same angle with the axis 
of the bore in different calibres of guns, and the angle may vary from 
60min. with a 16-bore to less than 20min. with a 12-bore. 

From a shooting point of view, as will be seen farther on, the best 
conditions are attained when the gun carries about lin. above the 
point aimed at, at 33ft range. 

In carrying out a number of experiments with different oharges of 
powder, it was found that the centre of the pattern was always in 
the same spot, so long as cartridges accurately and identically loaded 
were used ; but that the position of this spot would vary with the 
charge, or, to speak more exactly, with the muzzle velocity. 

A phenomenon, carious at first sight, will be observed, viz., that if 
the charge be increased beyond a certain extent the gun will carry 
lower and lower as regards the point aimed at.* 

This was found to be the case with all the guns tried, a consider- 
able number, and a Spenoer repeating shot gun was no exception to 
this rule. 

In remarking upon the " regulation " of guns generally, the author 
state? that he has usually found 16-bore choked guns so badly regu- 
lated that if the charge be only a very little heavier than usual, and 
the gun be accurately laid on a mark, the whole of the pellets will 
strike below the point aimed at. 

A common mistake, made equally by sportsmen and gunmakers 
when trying their guns, is to use too small a target and too long a 
range ; the small target nas the defect of not showing the position of 
all the pellets, which is likely to lead to an erroneous conclusion, for 
it is clear thai if one fires a gun that is very badly " regulated " for 
a heavy charge at such a small target only a portion of the pattern 
will be registered thereon, from which one might conclude that the 
charge was scattering the shot to a neat extent, whereas in reality 
the centre of the pattern was not on the centre of the target. 

That the vibration which is set up in a firearm when discharged has 
some effect on its regulation, the following considerations will show. 

All hand guns have their centre of gravity a certain distance below 
the barrel or barrels j the result of this is that when the gun is fired 
it turns about this point. The muzzle rises, and the stock tends to 
go down. This occurs if the butt of the gun is not resting against 
anything ; if the butt be supported by the shoulder, the turning 
movement will take place about the point of support. On account, 
however, of the elasticity of the shoulder, the result, as far as turning 
movement is concerned, is practically the same as if the gun were not 
thus supported, since the gun has moved such a short distance in 
recoil before the shot has left the muzzle ; any subsequent movement 
of the gun can have no effect on the direction of the shot. Henoe it 
is that the force with which a gun is pressed to the shoulder does not 
appreciably affect the accuracy of the shooting. 

In single-barelled guns, since the centre of gravity is situated 
vertically below the axis of the barrel, the turning movement only 
takes place in the vertical plane ; but in double-barrelled guns, where 
the barrels are placed side by side, there is a turning movement in 
the horizontal plane as well, when only one barrel is fired. This 
produces a compound movement as the resultant of these two forces. 
The turning movement takes place with extreme rapidity, and 
causes different parts of the gun to undergo considerable flexion ; the 
elasticity of these parts, however, enables them not only to spring 
back to their original positions before firing, but to actually go beyond 
them, thus setting up a true vibration, which, commencing as it does 
with the reooil, continues for some hundredths of a second after the 
projectile has left the gun. 

The initial flexion due to this turning movement and the vibrations 
that follow it increase in amplitude, for the same gon, in proportion 
to the velocity of recoil. In breechloaders, the joint at the false 
breech, which yields more or less to the pressure of the gas, must 
evidently have some influence on the above movement ; but in a well- 
constructed gun the yielding will be slight and the vibrations 
exceedingly rapid in comparison with those caused to the barrel as a 
whole and due to the recoil. 

It was found that with a single barrel, symmetrically bored and 
fitted* it h a Tigid breech mechanism, and not mounted on a stock, the 
vibration when fired was almost inappreciaVe. 

The expansion of the bore caused by the pressure of the powder gas 
gives rise to what might be called " diametrical vibrations ; " but 
these are very minute, and can have no effect on the shooting of 
the arm. 

By means of spesisl apparatus the actual vibratory movements of 
the various parts of a gun which occur on firing were registered, and 
from these it was ascertained that all sporting guns, as far as their 

* A similar result was found in some experiments alluded to in the Ffcld 
of July 30, 1892. The effect was there traced to the "springing," or 
bending of the " hand " of the stock.— Bd, 
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vibrations in the vertical plane are concerned, behave in a similar 



The diagrams show (in a purposely very exaggerated manner) what 
occurs on firing. Fur. 24 represents the pun before firing; Fig. 26 
■hows the position it hie taken up at the end of the first simple 
vibration, when it will be notioed that the muzzle is bent downwards 




F/Q. 25 




/=7G. 26 




from its original position ; it then passes through its original position 
again, and assumes that shown in Fig. 26 at the end of the second 
simple vibration. It will be noticed that one nodal point of the vibra- 
tion is about 12in. from the mussle, and it will naturally be asked, 
cannot it be so arranged that the nodal point shall occur at the mussle. 
Unfortunately, this is not possible in practice. 

The vibratory movement in the horizontal plane produced by firing 
the right or left barrel of a double-barrelled gun was also studied, and 
found to have the same general character as the vertical vibratory move- 
ment ; the period of a complete vibration was found to be about *0 1 sec. , 
and to vary but little with the calibre of the arm itself. This move- 
ment is represented in Fig. 27, the right barrel having been fired.* 

The position of the muzzle when the shot leaves it is of import- 
ance : it was ascertained by experiment that it was generally at the 
completion of the first simple vibration of the barrel (as in Fig. 24) 
when the shot left. 

The amplitude of the vibration and consequent bending of the gun 
increases, as we have already said, with the mussle velocity and the 
recoil, which explains the fact of a gun carrying low with a heavy charge. 

The above remark*, naturally, only apply strictly to guns of the 
same proportions as those in general use, the time also during which 
the shot is travelling down the bore will modify these actions some- 
what. This subject has a wide field, and is one that has not. as far 
as we know, been studied with any precision in England as yet, though 
in France much attention has been given to it, especially in connection 
with the service rifles. 

Reverting to the question of the defects notioed in the " regula- 
tion" of guns, ana particularly the 16-bore, the experimenters 
suggest two methods of surmounting the difficulty ; the first is to 
raise the rib at the breech end by means of a piece of metal similar 
in section to the rib, and about lin. long, attached to it by a single 
screw. This is recommended as not entailing any alteration to the 
barrels themselves, and as not interfering in any way with the 
practical sighting by the sportsman. It is stated that several gun- 
makers in France have adopted this method with satisfactory results. 
The second method is to oend the barrels to a gentle curve in an 
upward direction ; this was found to be possible, without affecting 
the pattern in the slightest degree, in the case of several runs which 
shot much too low ; but it is advisable to employ only a skilled sun- 
maker to perform such an operation, the bending being effected by 
i of a vice and suitably curved hard wood blocks. 

• See p. 90, Parti, 



(Field, Jan. 21, 1888; Vol. 81, p. 72.) 
XII.— THE THBOEY OF AIMING. 
In the previous article the importance of having a gun properly 
regulated was dwelt upon at some length, since it would be clearly 
impossible to take into account a correction of this description when 
firms; at game ; the sportsman could hardly be expected to remember, 
for instance, that hi* gun always shot 12 inches to the left of the 
object aimed at, at 40 yards range, and so on 
At the same time, however, he should be fully aware that, even 



with the best regulated gun, aiming at the centre of the mark does 
not by any means ensure that the shot will strike that point under all 
rirouinsianoes. 

Thus in the case of an object in motion much will depend upon the 
speed of the object itself, whether it is approaching or not, whether 
there is a strong wind, «c. 

Before we can study this question in its theoretical aspect so as to 
be able to apply a correction in aiming to allow for the object being 
in motion, we must first of all know the time of flight of the different 
sizes of shot for various ranees. 

In the subjoined table is shown the time taken by two sizes of shot 
to travel the same distances, from 11 to over 100 yards. 

Muzzle Vixocitt, BB shot, 1191 f.s. 
» f> No. 9 shot. 1181 f.s. 



Bangs. 


Time of flight in seconds. 


Ft. 


Yds. 


BB shot. 


No. 9 shot. 


33 


11 


•090 ... 


-033 


66 


22 


•065 ... 


-075 


98 


32 


•103 ... 


-127 


131 


43 


•146 ... 


-192 


164 


54 


•195 ... 


-270 


197 


65 


•252 ... 


-363 


230 


76 


•317 .. 


-472 


262 


87 


•391 .. 


-606 


295 


98 
109 


•476 ... 
•574 ... 


'772 


328 


-974 


360 


120 


•686 




393 


131 


•818 




426 


142 


•976 




459 


153 


1165 




492 


164 


1-390 





The correction to be made when aiming and firing at an object in 
motion depends both upon the speed of the object in the plane of 
sight and also upon the manner in which the correction is made. 

For the same range this correction will obviously be proportional 
to the speed of the object. 

In one case only { viz., when the object is moving along the line of 
fire, is no correction necessary ; from this direction, however, the 
correction for a given velocity at a given range gradually increases 
until it attains a maximum on the fine perpendicular to the line of 
fire. 

In the following calculations it is this maximum only that will be 
taken into account. 

Theoretically* there are two general methods of treating the 
question of firing at a moving object. The first method is to consider 
the gun aimed at a point in advance of the object, and fired when the 
object comes in line with it ; the second method is to aim at the 
object itself from the first, but to give the gun an angular moveme nt 
so as to follow the object and fire at it thus. We will now consider, 
employing both these methods, what distance there will be between 
the centre of the pattern and the point aimed at in either case. 
Imagine that at the moment when the gunner fires, the gun is pointed 
exactly at the object, which is moving at a velocity V feet per second, 
and that the shot takes s seconds to reach the point aimed at, then 
the distance between the centre of the object and the centre of the 
actual pattern will be equal to Vs. 

This time s is composed of : 

(1) That which elapses between the gunner determining to fire and 
the movement of his finger actuating the trigger ; this may be taken 
as from '1 to '3sec. 

* Practically neither of the above methods alone is followed, bat what 
actually oocnrs is this : The sportsman brings his gun to his shoulder very 
nearly in line with the bird or other moving object, as soon as he is truly 
in line he gives the gun an angular movement so as to bring his gun on to 
the point desired, and fires when this is attained. Even then it is very 
unlikely that the angular movement of the gun and object is identical, ana. 
in fact, the best shots will tell you that it is very seldom that the gun is 
directed exactly on the right spot. 
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(2) The trigger has to be moved a short distance at a comparatively 
slow speed before it releases the hammer. 

(8) The hammer takes from 'Olseo. to *lseo. to strike the cap, 
according to the strength of the mainspring and the weight of the 



(4) Then some three to six thousandths of a second elapse between 
the cap being struck and the shot leaving the gun. 

The time taken by the whole of the above actions seldom amounts 
to less than *2sec. 

The distance then, between the centre of the pattern and the 
point on which the gun is directed when the shot is fired, is in general 
terms, calling t the time of flight of the shot, equal to v (t + *2). 

The subjoined table fives these distances at various ranges for an 
object moving perpendicularly across the line of fire at a velocity of 
49'2 feet per second, which is approximately that of a partridge or a 
hare, when disturbed and making their escape. The gun is supposed 
to be aimed and fired according to the first method above described. 

OBJECT MOVING AT 40-2 PEB SECOND. 
1st Method. 





Distances between centre 


Badius of circle containing 




of object and centra 


98 per cent, of the pellets. 


Bang© in feet. 


of pattern. 


(Cylinder gun.) 




BB shot. 


No. 9 Shot. 


BB. Shot. 


No. 9 Shot. 




ft. 


ft. 


ft 


ft. 


32-8 


11-3 


11-5 


75 


•78 


65*6 


13-0 


135 


1-64 


1-9 


98*4 


14-9 


16-0 


2-65 


3-6 


131*2 


17*0 


19*3 


3-67 


62 


164 


194 


23-1 


4*92 


8*8 


196-8 


22*2 


27-7 


6-52 


12-4 


229*6 


29*0 


39-6 


10*49 


19-6 


262*4 


38*0 


577 


"~ 


— 



On examining this table it will be seen that the correction that 
should be applied at the ordinary ranges of thirty or forty yards is 
about 16ft , that bain? approximately the distance between the centre 
of the pattern and that of the object ; and it is evident from this 
that the object will in variably be missed if fired at by the firet method, 
that is. when the centre of the object crosses the line of sight. 



Applying now the second method to the same case ; here the time 
which elapses before the shot reaches the muscle has not to be taken 
into account, since the sun is following the object, and therefore the 
shot in this case starts from the muzzle of the gun along the line of 
sight, which at the moment is aligned with the object. 

The distance thus becomes, in this case, eoual to Vt. 

Since for the shot to be effective the object must be as a rule, 
within the circle containing 76 per cent, of the shot pellets, the 
subjoined table is made out under this assumption, and therefore 
shows the minimum correction that must be applied in order that the 
object may be within this circle. 

OBJECT MOVING AT 49*2 FEET FEB SECOND. 
Sbcohd Method. 









Badius of Circle 


Minimum correc- 






containing 75 per 

cent, of shot 
chokebore gun. 


tion that must be 


Bange. 






applied to hit 
object. 




BB. 


No. 9. 


BB. 


No. 9. 


BB. 


No. 9. 




ft. 


ft. 


ft. 


ft 


ft. 


ft 


32*8 


1-47 


1*64 


'262 


-326 


1*21 


1-81 


65-6 


3-18 


3*6 


•656 


•88 


2*5 


2*98 


98*4 


5*06 


6*23 


1*06 


1*8 


8-9 


4-95 


181*2 


7*18 


9*4 


1-64 


3*28 


5-5 


6-23 


164 


9*58 


18*1 


2*29 


4*9 


7*2 


8*2 


196*8 


12-4 


17*8 


3-18 


6-8 


9-1 


10*8 


929-6 


19-2 


29-8 


5*57 


10*8 


13*4 


19*0 


262-4 


28*2 


47*9 


*~* 


"~* 


—~ 


— 



lied for ordinary ranges of 
and under these conditions 



By this method the correction to be ap 
30 to 40 yards is reduced to about 5 feet, 
also every shot fired would miss the mark. 

A sporting gun of the ordinary description should be " regulated " 
exactly for a range of about 40 yards. At less ranges such a gun will 



carry higher, and at greater distances lower, than the mark and at 
11 yards range would carry about one inch above the mark. Such 
being the case no correction for the object being close or distant! is 
absolutely necessary in aiming within the ordinary ranges at which 
the game can be expected to be killed. A duck gun carrying heavier 
charges of powder and shot would be " regulated for a longer range 
—60 to 70 yards or more. 

There is another cause of deviation that must be taken into account, 
namely, the force and direction, of the wind. The table gives the 
maximum deviation due to a wind across the range which is the only 
case that need be taken into account. 

BBSHOT 





Deviation. 










Badius of circle 


Bange. 


Moderate wind. 
Velocity 


Strong wind. 
Velocity 


containing 

75 per cent of 

the pellets. 




18ft per second. 


38ft. per second. 




ft 


ft 


ft 




65-6 


•13 


•82 


•65 


98*4 


•39 


•48 


1«08 


131*2 


•78 


1-9 


1*6 


164*0 


1*3 


8-2 


2-2 


196*8 


2*2 


5*5 


3*1 


229*6 


3*2 


8-2 


5*5 


262*4 


4*3 


10*8 


~~ 



A correction for wind is only necessary, therefore, at ordinary 
ranges when the velocity is neater than 16ft. per second in the 
direction perpendicular to the line of fire ; the deviation caused by 
a strong wind is greater than the radius of the 76 per cent, circle at 
all distances of over 36 yards, and therefore a miss would be the 
certain result of even a sitting shot at those distances, if the gun 
were aimed directly on the mark. 

There areoertain traditions which are prevalent among sportsmen. 
One of these is that the range of a gun is leas when it is fired oyer 
water or across a deep valley, which they attribute to an attraction 
produced by a vacuum ; such ideas do not rest on any scientific basis, 
and have probably arisen from the fact that it is more difficult to 
judge the actual range under such conditions than on ordinary ground. 

The attraction produced by the earth is practically the same at the 
bottom of a mine and at the greatest heights than man can reach. 
On high mountains, it is true, a bullet will range further than on the 
plains below, but this is due to the rarefaction of the air at great 
heights, but the inorease of range due to this cause with a shot 
charge is infinitesimal. 

The personal errors of the sportsmen themselves vary very con- 
siderably, according to their expertness and the condition of their 
nerves. The presence of a dangerous animal, or even the sudden 
appearance of a harmless one, will often excite the nerves and agitate 
the sportsman ; and every experienced shot knows that his personal 
error is largely increased under such conditions. 

Take, for instance, the infantry soldier, who, though a first-class 
shot in times of peace, will make a dean miss, at a few yards only, 
of a cavalry soldier riding down upon him— rather a large mark in 
comparison with a piece of game. Again, how often do men miss 
one another with a revolver at quite a short range. 

It is impossible to say what the personal error is under such cir- 
cumstances with any semolanoe of exactitude. 

We are not aware that any special experiments with shot guns 
have ever been carried out with a view to ascertain exactly what 
the personal errors are, as a rule ; but a very great many trials have 
been made with army rifles. These show what the personal error is 
likely to amount to when an animal gets up, and is comparatively 
deliberately aimed and fired at. 

Firing under such conditions with a rifle (about l'8sec. being 
allowed for raising the gun to the shoulder, aiming, and flrin 
was found that at 100 yards the personal error was from llin. to 2 
the lower limit being that due to an exceptionally good shot. 

There is another method, however, of measuring the personal error 
of the gunner. 

We may take it for granted that with a charge of shot of suitable 
sise, small game can be killed almost with certainty at 80 yards if 
the gun be held straight on them : but they will also be killed if they 
are within the circle containing 76 per cent of the pellets. Therefore 
everything missed at 80 yards is missed by reason of the personal 
error of the gunner being greater than the radius of the above circle, 
which is about 18in. at the above range. 



R B 2 



I 



308 



SPORTING GUNS AND GUNPOWDERS. 



Reasoning from the above we may divide sportsmen according to 
their capabilities into two classes : 

(1) The moderate shot, who at 80 yards misses a fair chance every 
other shot; and 

(2) The excellent shot who rarely, if ever, misses a fair chance at 
80yards. 

These two categories correspond closely with the limits of personal 
error which we have given above, viz., 27m. and llin. respectively at 
lOOvards. 

Tne very best practice for a game shot is to fire at a moving or 
' ' eclipse " target with full charges of powder and shot in his gun at 
about 80 yards range— the target being large enough to enable it to be 
hit every time, otherwise the lesson that might be learnt is often 
lost. ( Host sportsmen will be greatly astonished when they try this 
experiment to find how very far from perfect their shooting really is. 



{Field, Feb. 4, 1808 ; Vol. 81, p. 148.) 

XIII.— THE SHOT GUN AND ITS POWBE8. 

The power of a shot gun depends on a good many different elements, 
which are more or less intimately and mutually connected with each 
other. 

The killing power of a charge of shot, at a given range, depends 
upon the total energy contained in the pellets that actually strike the 
mark or piece of game, at the moment that they strike. 

If we suppose the range to remain the same, the mark to be of 
.small enough dimensions, and the cartridges to contain a different 
number of pellets of the same size, then the number which strike the 
mark will be proportionate to the total number in the charge in each 
case, if their spread from the same gun is independent of the total 
weight of the snot charge. 

It is, therefore, advisable, from this point of view, to have as many 
pellets as possible in the charge. On the other hand, the greater the 
weight and diameter of each pellet, the higher is its actual remaining 
velocity for a given range, at the moment it strikes ; consequently, 
this latter condition is the one which limits the maximum number of 
pellets for a certain weight of charge in order to obtain a given range 
and killing power. 

Experiments to ascertain the killing effect all tend to conduce to the 
use of as heavy a charge of shot as possible, composed of pellets heavy 
enough to have a high remaining velocity when they strike the object. 
On the other hand, the muzzle velocity and weight of gun must be so 
proportioned to each other and oombined, that the recoil energy does 
not exceed a certain amount. These three are the elements, the most 
effective combination of which have to be investigated and determined. 

Most people who have either studied or otherwise interested them- 
selves in the subject have come to the conclusion that the weight of a 
shoulder gun for ordinary purposes should not exceed about 71b. A 
gun weighing 91b. , for instance, though very useful for certain special 
purposes, would be too heavy a weapon to carry for several hours at 
the ' ready " position ; and the tendency generally is, if a gun is too 
heavy, either to carry it on the shoulder or over the shoulder by a 
sling, which is equivalent to saying that when a bird or beast gets up 
. it is often able to get out of range before the sportsman is ready 
to fire. 

Again, it is difficult to get a heavy gun on the object and to follow 



it in the same manner that is possible with a light one. In deter- 
mining the " effective " power of a weapon this factor most be taken 
into aooount, since a piece of artillery would have much more latent 
power then a shoulder gun, but it would take so long to aim that it 
would never be ready until the object was out of range, and, 
therefore, for this reason would be much less " effective " then the 
shoulder gun. In the calculations that follow, 71b is accordingly 
taken as the standard weight of the sporting gun. 

In a former article (No. VII.), where the question of recoil was 
considered, it was laid down that only a few men could stand as 
much as 44 ft lb. recoil ; for the ordinary sportsman it is, however, 
thought that the limit, even for strong men, should be 86 ft.lb., and 
that 29 ft.lb , as a rule, should not be exceeded by the majority of 
sportsmen. 

Taking these figures and the 71b. gun as our basis, the subjoined 
table shows the muzzle velocity with various weights of shot charge 
corresponding to 29 ft.lb. and 86 ft.lb. of recoil respectively with 
blaok powder. 



Muzzle Velocity. 


Enkbgt of Recoil. 


20 ft.lb. 


36 ft.lb. 


ft sec. 
820 
064 
1148 
1812 
1476 
1640 


Weight of shot. 
1-9 os. 
1-5 
1-2 
l'O 

•8 

•7 


Weight of shot. 
2-2 oz. 
17 
1-3 
1-1 
•9 
f 8 



Now the killing power of the shot charge is, as has already been 
stated, proportional to the energy contained in that portion of 
it which actually strikes the object ; and, therefore, the combination 
of velocity and weight that gives the highest value to this energy at a 
given range is the most effective. 

This value can be determined by means of the two tables which 
were compiled, the first to show the fraction of the total charge 
(for three different sizes of shot) which will strike a target 
4in. square at different ranges; and the second to show the 
remaining velocity of the same sizes of shot at different ranges for 
different muzzle velocities. By means of these two tables a third one 
was made, which gives the actual remaining energies under the same 
conditions. 

FRACTION OF SHOT CHARGE WHICH WILL STRIKE A TARGET 
4ih. SQUARE AT VARIOUS RANGES. 



Ranges, Yards. 


22 


38 


44 


54 


65 


Shot B.B 

- No. 4 ... 
• No. 8 ... 


•1114 

•08 

•058 


•038 
•028 
•015 


•018 
•012 
-005 


•009 
•005 

•002 


•0040 
•0029 
•0006 



REMAINING VELOCITIES OF B.B.. NO. 4, AND NO. 8 SHOT AT VARIOUS RANGES FOR DIFFERENT MUZZLE VELOCITIES. 





B.B. Shot. 


No. 4 Shot. 


No. 8 Shot. 


M.V. 


Rangss. 


Rangss. 


Ranges. 




22yds. 


38yds. 


44yds. 


55yds. 


66yds. 


22yds. 


33yds. 


44yds. 


55yds. 


66yds. 


22yds. 


88yds. 


44yds. 


55yds. 


66yds. 


f.s. 

820 

060 

1150 

1310 


f.s. 
636 
761 
863 
048 


f.s. 
561 
670 
761 
886 


f.s. 
492 
560 
672 
785 


f.s. 
433 
354 
500 
652 


f.s. 
374 
456 

518 
571 


f.s. 
503 
708 
707 
873 


f.s. 
501 
603 

670 
741 


f.s. 
420 
506 

577 
638 


847 
426 
485 
585 


f.s. 

288 
854 

410 
440 


f.s. 
472 
557 
686 
680 


f.s. 
364 

426 
470 
521 


U. 
202 
884 

874 

400 


fjs. 
240 
272 
298 
315 


218 
252 
262 
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KHSBOT OF FILLETS STRIKING TABOET 4a. BQUABK. 





M.V. 


Weteht 
Shot* 


B.B. Shot. 


No. 4 Shot. 


No. 8 Shot. 


of 
Beoofl. 


Ranges. 


Range*. 


Range*. 




28yds. 


33yd*. 


44yd*. 


55yd*. 


66yd*. 


22yd*. 


88yd*. 


44yd*. 


55yd*. 


66yd*. 


22yd*. 


33yd*. 


44yd*. 


tUb. 


f.B. 


ox. 


fUb. 


fUb. 


fUb. 


fUb. 


ftJb. 


fUb. 


ftlb. 


ft.lb. 


fUb. 


ft.lb. 


tUb. 


ft .lb. 


ftlb. 


' 


830 


1-91 


817 


22*6 


8D6 


3*19 


1-24 


52*5 


18-1 


8*91 


1.25 


•457 


24-0 


3-65 


792 


29 ■ 


960 


1-51 


947 


25*5 


9-1 


3*62 


1-44 


58*8 


14*9 


4*51 


1-49 


•535 


267 


3-95 


•812 


1150 


1*21 


97*5 


26*4 


9-85 


876 


1-51 


59-8 


151 


4-68 


1*55 


•572 


277 


•4-00 


•828 




1810 


1-00 


97-2 


26*0 


9*40 


876 


1-51 


59*2 


14-9 


4*65 


1-55 


•567 


267 


3-90 


•775 




890 


2-19 


935 


25*8 


9*25 


3-63 


1*42 


59*5 


14*95 


4-45 


1*43 


•522 


27-5 


4-17 


•805 


36 < 


980 


1*69 


106 


28*4 


10-25 


4*05 


1-63 


657 


16*65 


5-05 


1-65 


•598 


29-8 


4*41. 


•920 


1150 


1*96 


110 


29*2 


10-7 


4-23 


17 


67*5 


17*05 


5*26 


175 


•645 


81-1 


4-50 


•925 




1810 


1-12 


109 


297 


10-5 


4-23 


17 


667 


16-8 


15-23 


1-75 


•640 


30*5 


4-40 


•875 



The conclusion* drawn from this table are : 

1. That the muzzle velocity which gives the best results, haying 
regard to the limit of recoil hud down, is about 1180 f .s. 

8. That the Telocity may rary as much as 100 f .s. on either side 
of this number without mating a very great difference. 

3. That the most effective muzzle velocity is a little higher for 
large than for small sizes of pellets. 

Which lead, in their turn, to the result that for 29 ft.lb. energy of 
recoil and a gun weighing 71b., with black powder the charge of shot 
should be 1'IOok., with a muzzle velocity of 1180 f.s. ; white, for the 
higher limit of 86 ft.lb. of recoil, and the same m.v. the weight of 
the shot would be l'8oz., or about. These obarges are those suitable 
for a 16 and 14-bore respectively ; but, as the latter is not a calibre of 
gun in general use amongst sportsmen, those who are afraid of a little 
extra recoil should use a 16-bore, the use of the 12-bore, throwing 
l±oz. of shot with 1100 f.s. m.v., being reserved for such sportsmen 
as do not mind its recoil, and whose desire, above all things, is to kill 
their same. 

Such are the ideas of the French experimenters, on the advantages 
and disadvantages of the sporting shot gun of the present day. They 
then take a glimpse at the possible improvements of the future; for 
it i* an undoubted fact that, as game sets wilder and wilder, which it 
is always doing, a weapon having a longer range than the present 
ones will be necessary, in order for it to be as effective. 

There are three general methods by which the range of a gun can 
be increased: 

1. By using a charge of shot more or less consolidated, but which 
will break up after leaving the muzzle, like the case shot of artillery. 

2. Bv using a repeating arm, firing single projectiles rapidly one 
after the other. 

3. By employing an actual shell, timed by a fuse to burst when 
reouired. 

There are two elements which, it has been already decided, cannot 
for practical reasons be modified to any extent, these being the weight 
of the gun itself and its energy of recoil, which are fixed by the 
powers of endurance of the human being. 

Since the weight of the powder charge has a considerable effect 
upon the recoil, it is obvious that here an improvement is possible, 
because the smaller the weight of the charge is the less will be the 
recoil, and, consequently, perfection in this respect would be reached 
when the weight of the charge was infinitely small. Such an explosive 
would permit of increasing the power of a weapon as above discussed 
by 25 per cent, without increasing its energy of recoil. 

Agam, if some metal heavier than lead were available for the 
manofaoture of shot, the pellets would lose their Telocity less rapidly, 
and a longer effective ranee would be possible. Platinum and tung- 
sten would fulfil the conditions, but they are both far too expensive, 
and the latter too hard to work to be of any practical use. 

As was pointed out in Article VIII., the majority of sportsmen do 
not require a gun to shoot closer than those in common use, but, at 
the same time, a really good shot would be enabled to kill at distance* 



now quite impossible with the ordinary gun, if he had a weapon that 
could throw its shot closer than this does. 

Suppose, they say. one takes for example a gun giving a spread of 
only 60 per cent, of the normal; on a mark of suitably small size 
such a gun would put four times as many pellets in the pattern as the 
ordinary gun with an equal weight and size of shot charge. But, 
presuming that the pattern of the ordinary gun was good enough to 
kill, the pellets of the shot charge of the special gun might be 
increased to double their diameter, and. therefore, to four times their 
weight, without affecting the muzzle velocity, recoil, or total number 
of pellets striking the mark as compared with the ordinary gun j and 
under the different conditions the effective range would be some 
50 per cent, greater. 

The uncertain action of wire cartridges, concentrators, and such 
like devices has already been discussed ; and the only certain method 
of reducing the spread would seem to be by causing the pellets of 
shot to leave the gun one after the other. This the chokebore actually 
does effect to a certain extent, but it has { as already stated, the dis- 
advantage of deforming the pellets and giving them unequal velocities. 

The description of breech mechanism or action of the gun, if well 
made, has not any practical effect on the regulation, but it influences 
the efficiency of the weapon in so much as it enables it to be fired 
more or less rapidly. 

If the only theoretically perfect way to obtain the minimum 
dispersion is to project the pellets one after the other in succession, 
then a gun built to throw a number of tiny projectiles successively in 
a very short space of time would constitute a sporting arm of extreme 
accuracy and long range. Leaving the actual mechanical solution of 
the problem out of the question, say the French experimenters, one 
may quite reasonably picture to himself a gun capable of firing from 
60 to 100 shots per second. 

Though such a weapon exists at the present time only in theory, at 
any rate, the conditions it should fulfil and the advantages it would 
offer for long range fire may be discussed. The Maxim automatic 
gun ; for instance, the mechanism of which is well known, could be 
utilised as an arm of this description. The *438 Maxim gun fires 
ten cartridges, weighing ljoz. each, per second ; now, the rate of 
fire such guns may be taken approximately as inversely proportional 
to the weight of the cartridges, and, therefore, cartridges of a 
calibre of from *07in. to '12in., and having a bullet weighing from 
8 to 45 grains could be in all probability fired at the rate of 100 per 
second by a gun of the maxim description. This number is the same 
as that contained in a charge of No. 8 (French size) shot, as fired 
from a 16-bore gun. 

The Maxim mechanism is patented, but there are other lines for 
the inventor to work upon. 

According to another plan the gun would be designed for the 
powder charge to be fired in a closed vessel when the trigger was 
pressed to fire ; this vessel would be so proportioned to the charge 
that the maximum pressure could not exceed three tons per square 
inch. When the gas pressure reached a certain amount, it would 
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operate meohanism, similar, for instance, to that used in the syren, 
which would open and close a valve or orifice intermittently between 
the barrel and the chamber, and, at the same time, place the ballet 
in position in the barrel in the intervals between closing and opening. 

Such a weapon, which would be beyond the range of possibility 
with black powder, on account of the fouling it produces, is by no 
means impracticable, the French experimenter considers, with the 
modern chemical smokeless explosives, many kinds of whioh are now 
known. 

An automatic repeating arm, of 71b. weight, firing a projectile of 
from 3grs. to 4*5grs., could fire one hundred such projectiles at least 
without affecting the aim in any important degree ; and it is by no 
means improbable that the slight vertical deviation which would occur 
from the succession of shots being fired might not be actually an 
advantage, since it would compensate for any error in under- 
estimating the range and the curvature of the trajectory. 

The bullet fired would be an elongated one, ana the barrel, to give 
the necessary muzzle velocity, would not need to be more than from 
6*5 to 10 inches long. 

The bullet, if 078in. in diameter and °286in. long, would weigh 
2'78grs., and, if fired with a muzzle velocity of 1150f.s., would have 
sufficient energy left to kill a hare at 800 yards ; whereas a spherical 
ball of the same weight would not have this amount of energy left at 
00 yards. 

A larger gun of *15in. bore, firing a projectile weighing 3grs., would 
be capable of killing an animal the size of a roebuck at 1000 yards ; 
whereas the spherical shot of the same weight would not do so at more 
than 65 yards. 

The recoil of a gun weighing 71b, and firing 166 of the 2'73gn. 
bullets, would have a total recoil energy equal to that of the ordinary 
16-bore, bat the recoil would be much pleasanter, making itself felt 
as a steady push instead of a sharp impulse. The accuracy of the arm 
would be equal to that of the army rifle, up to 100 or 200 yards, audit 
would be capable of pouring an effective fire upon medium-sized game 
at several hundred yards. 

The other method of increasing the range of the present sporting 
arm is to use a " Shrapnel " shell such as artillery employ, only in 
miniature. It is stated to be perfectly feasible to make sucn a 
miniature shell of from'7in. to *7«n. diameter only, fitted with a tiny 
fuse set beforehand to open at the required range. The shot would 
then spread and be effective at 30 yards, as it is when fired from a gun 
in the ordinary way. 

The above sketches of possible improvements whioh the French 
authorities have presented to their readers may appear somewhat 
bold perhaps, and many objections, they admit, might be raised 
against such arms, such as : 

1. Their expense. To which they reply that there are so many 
expenses incidental to shooting nowadays that the cost of the improved 
arm will represent a quite insignificant increase in the cost per head 
of thegame killed. 

2. That they would only be of use for such game as duck, which 
are easily visible at 100 yards or more, and are up and away as soon 
as they detect the approach of man. 

3. That, on account of their long-range powers, they are likely to 
be a source of accident, or, at any rate, of danger. To this the 
answer is that the same consideration will apply to sportsmen who 
fire buck shot, spherical bullets, or even elongated bullets, which will 
seriously injure a man at any range from 300 to 3000 yards. 

4. Then, again, it may be said that the game will get wilder in pro- 
portion as the effective range of the firearm increases. Their reply 
to this is that the first possessors of long-range arms will profit by 
them, and have an advantage over others not so fortunate. The 
change from one arm to another takes place but slowly, and the game 
will only gradually become wilder. 

Industry is always, they add, on its onward march. The muzzle- 
loader has been abandoned for the Lefaucheux breechloader; this, 
again, for the chokebore. Who can say that in place of the chokebore 
a more powerful weapon for certain purposes will not come into use ? 
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XIV.— THE RIFLE AND BALL GUN AB SPOBTING 
WEAPONS. 

The pursuit of large game with a rifle is, generally speaking, a more 
exciting form of sport than the shooting of small game with a shot 
gun, since far greater presence of mind and much greater accuracy 
are required in the former case than in the latter. 

With the rifle, the farther off the game is the mater must be the 
accuracy of fire, since at any range the permissible error must be 
limited by the aimensions of the body of the animal itself, and, 



therefore, at this is a constant quantity, the angular deviation will 



be smaller as the range ii 

We may assume that the greatest effective range of the ordinary 
shot gun is about 66 yards, for although the largest sizes of shot may 
be effective at distances greater than this— 80 vards or more, for 
Instance— yet at these ranges the pellets are so few and far between 
that the probability of even one pellet striking the object is remote. 

Wh e r eas , then, with a rifle the chance of hitting at any range 
depends unon the skill of the shooter and the perfection of his 
weapon, with a shot pun. up to a range of 35 yards, it depends almost 
entirely upon his skill ; from this distance up to 65 yards, to a small 
extent upon his skill : and to a great extent upon his luck : between 
65 yards and 100 yards, the chance of killing gets less and Jess, and 
is practically ml beyond the latter range. 

shooting with ball may be classed under two heads : 

1. Forest shooting at short ranges, such as the pursuit of wild boa*. 

2. Long range shootins; in the open, such as deer-stalking. 4o. 

Of the many descriptions of spotting arms made for the above 
purposes nowadays, only three typical ones will here be considered : 

1. The double-barrelled smooth-bore gun, firing a bullet. 

2. The Express rifle, which u in some respects the most powerful 
weapon in general use. 

3. The repeating rifle, as exemplified by the Colt repeating carbine, 
an arm of oonuiderablv less power. 

In France the double-barrelled smooth-bore gun is generally used 
for forest shooting, not, as will be seen later on, because it is the 
most fitted for this particular purpose, but more because it is equally 
useful as a shot gun, which a rifle, of coarse, is not. 

The best projectile for a smooth-bore is a spherical bullet of either 
hardened or soft lead, it is of little consequence which, so long as it 
fits the barrel exactly. If the gun is a choke-bore, the bullet mutt, 
of course, be capable of passing freely through the choke, otherwise 
the barrels will be bulged or burst. 

The bullets that one buys are often badly made, owing to the 
two halves of the mould not coinciding exactly ; the head of metal is 
nearly always too short, and the consequence of this is that frequently 
there is an internal cavity in the bullet ; the result being that the 
inaccuracy of fire, serious enough with a perfectly made bullet, is 
largely in c r ease d by these faults m manufacture. 

The accuracy, however t can be increased, particularly at the longer 
ranges, by the introduction of a strong nail into the bullet mould 
when pouring the bullets. 

This*'dodta' r prpduoesaprp- FIG. S9 

iectile such as is shown in 
Fig 28. The end of the nail, 
when the bullet is in the car- 
tridge, rests in the powder 
charge. 

During flight the shankpre- 
vents the rapid rotation which 
occurs with the ordinary bullet 
and is due to its eccentricity, and this " tailed " bullet would appear, 
from experiments made on paper screens, to oscillate only about 30* 
on either side of the tangent to its trajectory. 

Roughly speaking, the greatest accuracy and killing power com- 
bined m a smooth-bore are obtained by firing the heaviest possible 
charge ; the limits . therefore, are the strength of the weapon and the 
extent of the recoil permissible. 

When loading a bullet in a cartridge, 
placed over the powder charge, and the buffi 
well greased. 

The subjoined table for various guns shows the charges of powder 
and weight of bullet that will ffive three-fourths of their definitive 
proof pressure. Such charges, though they may be themselves used 
without risk, should not be exceeded, as they are the maximum ones ; 
and they require that cartridges of good quality should be employed, 
otherwise there will be split cases and difficulties in extraction. 




a greased wad should be 
bullet itself should also be 



Nominal calibre 


8. 


10. 


12. 


16. 


20. 


24. 


28. 


32. 


Weight of spherical 
leaden bullet in 
grains 


925 

216 

1424 

13 
887 


712 

168 

1410 

8*8 
78-0 


509 

122 

1302 

7-16 
50-8 


458 

100 

1315 

6-7 
34*4 


369 

91 

1384 

5-3 
333 


310 

09 

1306 

4*8 
22*2 


262 

56 
1292 

4«e 

16*3 


202 


Weight of maximum 
charge of No. Fr. 
powder in grains 

Muzzle Velocity, ft- 
aeo 


49 
1332 


Weight of gun, lb 

Energy of recoil, f t.lb. 


4-4 

11*5 
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With such charges as are shown in the above table the recoil of a 
12-bore is severe, and that of an 8-bore almost unbearable. To obviate 
this excessive recoil the charge of powder most be lessened ; bat in 
order that a 10-bore may have an equal recoil to a 16-bore, the muzzle 
velocity of the former would have to be reduced to 985 f .s. ; but then 
the energy of the bullet, which is the measure of its killing power, 
would be reduced to 585 ft. lb., whereas the energy of the 16-bore 
bullet is 755 ft. lb. with its ordinary full charge. Consequents, if 
the amount of recoil is taken into account, there is no advantage in 
the larger bore. 

The best smooth-bore gun to use for ball is considered by the 
experimenters to be a 16 or 20-bore, with a weight of about 71b. 

It may be remarked, en passant, that when the smooth-bore was 
used for war purposes, the sise of the bullet adopted by all nations 
was somewhere between these two limits, and time-honoured experi- 
ence has proved that this size is the one which harmonises best with 
the powder and the power of man, and at the same time produces the 
greatest effect. 

The accuracy of the spherical bullet with the nail oast in it is more 
than twice as great as that of the bullet not so provided; at ranges of 
from 100 to 200 and more yards ; on the other hand, a rifled bullet is 
ten times as accurate as a smooth spherical one at 100 yards, and 
fifty times so at 500 yards. 

All smooth-bores, whether long or short, single or double-barelled, 

five practically the same results as regards accuracy, if their bullets 
t them properly ; but if the bullets fit loosely, then a thin, light 
barrel will give worse results than a thick one. 

The accuracy, too, if almost independent of the calibre, though it 
is slightly greater as the charge increases — a fact which is more 
especially noticeable at the longer ranges. An elongated or conical 
bullet fired from a smooth-bore rives, as one would naturally expect, 
a far worse result than a spericalone, as regards accuracy of fire. 

The general tendency with sportsmen is to employ too small a 
powder charge when firing bullets; this practice leads to certain 
dangers which should be more widely known. If a spherical bullet 
strikes an obstacle in its flight, it will have a greater tendency to 
rebound; or to glance off at a greater angle, as the velocity decreases, 
with which it is travelling at the time of meeting the obstacle. For 
instance, a spherical bullet striking a piece of hard wood, such as 
elm, oak, Ac., with a velocity of less than 660 f.s., will glance off at 
a considerable angle, and sometimes even recound direct. On the 
other hand, bullets travelling with a high velocity never glance to 
any great extent ; for an obstacle whose inclination to the hue of fire 
would cause a bullet moving at a low velocity to # glance, would, if a 
hard substance, break up the same bullet when it was travelling at 
a high velocity. From this point of view, the smooth bore bullet, 
with its low velocity, is much more likely to cause shooting accidents 
than the high velocity bullet of the small bore rifle ; and the 
opinion of the French is that the use of the smooth-bore gun and 
bullet for forest shooting should be abolished, if only on this account. 
The penetration of a 16-bore bullet into pine plank at various 
ranges was found to be as follows : 



Diameter of hardenel lead bullel 


,, 16-bore, • 


669." 


Weight of ditto, 458'3grs. 




Range. 


Elevation 
of over 
10 deg. 


Remaining 

velocity ,f.s. 

Penetration 

into pine. 

inches 


Muzzle. 
1312 
9*45 


54 
1063 
6*69 


110 
958 
5-52 


164 
873 
472 


218 
804 
3*93 


328 
692 
275 


437 
590 
1*96 


656 
446 
118 


875 
353 
•669 


256 
•39 



As regards the glancing or rebounding of a bullet. If the striking 
angle is between 10° and 45°, the bullet will glance at practically the 
same angle it struck at ; if the striking angle is less than 10°, the 
glancing angle will generally be less than the striking one ; but if, 
on the other hand, the striking angle be greater than 46°, then the 
glancing angle will be greater than the striking angle, and the ball 
may sometimes come back almost directly at the shooter. 

As was noticed with respeo* to shot guns, the heavier the charge 
of powder the lower the gun appears to carry. All the guns tried 
behaved in this manner ; and it was also found that the right barrel 
generally carried to the right, and the left barrel to the left of the 
object the gun was laid on, with the service-charge. 

A sportsman trying his gun with ball generally does so by firing a 
few cartridges at a bullseye on a target, and then measuring the 
mean distance of the point of impact from the centre of the bull ; 



and when he finds that on firing a heavier charge this mean distance 
increases, he is apt to conclude that the extra deviation he observes is 
due to the increased charge instead of to the defective regulation of 
the gun, which is the true cause of it. This will explain, perhaps, 
why there is a strong tendency among sportsmen to put too small a 
charge of powder in their bulleted cartridges. 

In reality, the mean deviation from the mean point of imnaot is 
less from a smooth-bore when a large charge of powder is used than 
when a comparatively small one is employed. 

A form of " rifled cartridge " is made, in which the rifling takes 
the form of three ribs inside the cartridge case, as shown by the 
illustration (Fig. 29). These ribs give a movement of rotation to a 

F/Q. 29 






conical bullet of the form depicted, which has itself three grooves on 
its exterior surface corresponding with the ribs of rifling. The bullet 
is thus given a rapid rotatory movement, which is sustained after it 
has left the gun, and is generally sufficient to keep its travelling point 
foremost. To obtain this result the bullet must not be any larger 
than the smallest diameter of the bore, nor must a heavy charge 
of powder be used (55grs of No. 1 French black powder is recom- 
mended for a 16-bore). Such cartridges give, experiments show, 
twice the accuracy of the ordinary spherical bullet ; but there is this 
objection to them, that they are liable to stick and occasion difficulties 
of extraction. 

The question of firing buck shot of various sizes, and the effect 
produced thereby, is gone into at some length ; but this is probably 
of not much interest to English sportsmen, and is therefore omitted. 

Thk Express Rifle. 
We now come to the second typical example— the " Express 
Rifle." These rifles are stated to be generally of English manu- 
facture, the best known being the *450 and "600 bore. Two of 
Greener's make were used for the experiments, their respective 
measurements and details being as follows : 

'450-bore. '500-bore. 

Weight of rifle 8'lOlb. 8-221b. 

Total length of barrel 26in. 26in. 

Capacity of cartridge case '4150 cub. in '5808 cub. in. 

Diameter of bullet before firing *454in. *500in. 

Diameter of bullet after firing- 
Over the lands *441in. *492in. 

Over the grooves *449in. "500in. 

We ght of bullet ?£§"• 343grs. 

Length *886in. *886in. 

Number of grooves 6 6 

The bullets were pressed ones, and the lead slightlv hardened ; they 
had a central hole occupying about two-thirds of their length ; this 
hole is closed in front by a small copper tube, and its object is to assist 
the spreading out of the bullet when it strikes. 

The muzzle velocity of the '460 bore with 108grs. No. 1 (French) 
black powder was 1820 f.s., whilst that of the '500-bore with 139grs. 
was 1900 f .s. 
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The experimenters state that the accuracy of such weapons is not 
and cannot be very great, because of the shape of the bullet and its 
high Telocity; and that after four or five shots have been fired the 
leading is excessive. The shooting, they consider, might be much 
improved by more suitable cartridges and loading; as they stand now, 
they are of little use for spotting purposes beyond 150 yards, and at 
men ranges many army rifles are much to be preferred. 

Ripe ati no Rifle. 

The third type is the repeating rifle. The pattern experimented 
with was the Colt repeating carbine,* weighing a little over 6}lb. and 
of *420in. calibre ; the muzzle velocity, with a 87grs. charge of black 
powder and a 208grs. bullet '629in. long, was about 1812 f.s. In 
accuracy and trajectory it was found to be much inferior to the army 
rifle, and, taken all round, it is said to be a very moderate weapon of 
■mall power, and, moreover, uncertain in its action. 

There are many other repeating sporting rifles ; in particular, the 
various sizes ana kinds of Winchester carbines; these, speaking 
generally, as far as their powers are concerned, occupy an inter- 
mediate position between the Oolt carbine and the " Express " rifle. 

Snorting arms firing ball ought to satisfy pretty nearly the same 
conditions as the weapons used for military purposes. As a rule, 
however, it is not the most appropriate weapons that are used for 
sporting, and in a great many instances the very Qualities essential to 
obtaining the maximum useful effect will be found deficient. 

The first and most indispensable quality that a weapon firing a 
bullet should possess, is that of working with certainty. A weapon 
that misses fire, or whose cartridges will not extract, is always a source 
of annoyance, and sometimes even of actual danger, to its owner. 

There is, unfortunately, scarcely a weapon in existence which can 
be said to be entirely free from all these defects, and the repeating 
arms in the market for sporting purposes are specially open to 
objection on this score. 

The double-barrelled rifle is much to be preferred to either a single- 
barrelled one or a repeater at close quarters ; for, if the first shot 
does not kill, there is frequently not sufficient time to reload the 
single barrel, or even the repeater, before the animal is upon the 
shooter. In open ground, at greater distances, this point is not so 
important, and the single barrel is preferable on account of its 
greater accuracy. 

The killing power of projectiles differs conadeiably, from the mere 
fact that different animals have different degrees of sensitiveness, as 
it were, to wounds. Small deer and large birds, for example, may be 
killed by a comparatively small wound produced by one pellet of large 
grain of shot; but the following considerations of what a bullet 
should be capable of doing will be based upon the conditions it must 
fulfil when used against dangerous animals, such as wild boar, tigers, 
and other large game. 

For all velocities within the limits of present practice, the bullet 
may be made'either of pure lead, hardened lead, or lead with a metallic 
envelope, without any difference as far as the softer portions of an 
animal are concerned. 

In every case it may be taid that if the velocity is below 200 f.s. a 
bullet will fail to cut an artety or nerves, and will only bruise them 
should it touch. The striking velocity of a bullet should never, if 
possible, be below 1150 f.s. 

A bullet whose striking energy is high will cause certain and instant 
death should it strike the bones of the upper part of the head or the 
spinal column. 

The effect of a bullet having a very high velocity striking a bone is 
not only that it shatters the bone, but also that it is itself broken up, 
and the fragments of bone and bullet penetrate the surrounding 
parts with an almost exploitive effect, in some cases even producing 



•With reference to the above remarks, under the head " Repeating; Rifle," 
the manager of Colt Company's London Office, in a letter to the Fuld the 
week after the publication of this article, wrote as follows — " It would 
appear as if our small *44 calibre carbine had had the honour of having been 
tested and repoited on in France as a sporting arm. If this is so, allow 
me to say that, as far as our carbine is concerned, thia report can scarcely 
apply to it. it is described therein as of '480 calibre, taking 37 grains of 
powder and a bullet of 208grs., whereas its calibre is '440, it takes 40grs. of 
powder, and a bullet of 200grs.; that is to say.it takes our ordinary * Frontier 
Pistol ' cartridge, and, therefore, thia carbine ia never sold by us as a 
sporting arm, but for house and personal defence, especially when travelling 
on horseback in unsafe countries, hence it always is provided with a ring 
for attachment to the saddle. Furthermore, this weapon has of late been 
mads to weigh 511b., not 6}lb. t as stated in the report, which appears to 
indicate that an obsolete pattern of Colt's carbine has been tested with 
ammunition of a character to us unknown and differing from ours ; and as, 
for the satisfactory working of a magazine arm, proper cartridges are a 
necessity, we cannot accept this report as of any value as far as our 
magazine rifles and carbines are concerned." 



large holes on the opposite side of the animal to that on which the 
bullet entered. 
Practically, from their lesser recoil, small-bore rifles are more suit- 



able than large ones for these extremely high velocities ; the energy 
contained in a bullet, even though a small one, may be considerable, 
since, though it only varies in simple proportion to and directly as its 
weight, it var'ee as the square of its velocity* 

From experiments maoe on soft-skinned animals, it would appear 
as if the penetration in the softer portions of an animal were almost 
proportional to the energy per unit of sectional area of the bullet. 

The minimum energy which a bullet must containlto pierce the skin 
of ordinary wild beasts Heaving out of the question those whose 
integument is exceptionally strong and hard, as, for instance, hippo- 
potamus and crocodile) may be represented by the following equation : 
(i.) E W 

where E = Energy of bullet on striking in ft.lb. 

8 = The sectional area of the bullet in square inches. 
W s Weight of animal in lbs. 

When the energy per unit of area-g is less than a 580th part 

of the weight of the animal, the effect will be only a more or lees 
severe bruise. 

The energy, however, on the bones is proportional to the total 
energy, and the projectile will enter and sometimes split them when 

(ii.) E = ? 
33 

But, to make certain of breaking any of the bones of an animal, it is 
advisable that the bullet shall have such a velocity that 
w 

16-35 



(Hi.) 

When 
(It.) 



E - 



W 

3 



not only are the bones smsshed, but considerable havoc ia made of the 
adjoining parts. And, finally, when the energy rises to such a value 
that 

E = '75 W 

then the effects produced are similar to those which might be made by 
an explosive substance. 

From the above statement it would appear, therefore, that to Ull 
an animal at all it is necessary to use a weapon and projectile of such 
power that the numerical value of the striking energy of the projectile 

in ft.lb. is not less than jgr of the weight in lb. of the animal it is 
desired to kill. 

A few extracts are given from the very complete tables that were 
drawn up to show the minimum values under the three different con- 
ditions laid down for velocity and weight of bullet to produce the 
required effects on various animals, from the size of a partridge to 
that of an elephant. 

Weights aj»d Mihimum Vxlocitus or Lsad Pnojscnues Fran mou a 
•444-Bons Batisftikg the Covditiohs or 







<I.)| 


W 
= 580 


1 






Partridge. 


Hare. 


WQd boar. 


Hone. 


Elephant. 


Weight of \ 
animal, lb. } 


•77 


7-7 


77 


770 


7700 


Striking 
velocity. 


Weight c 


►f projectile in grains. 


Weight of projectils 
in os. 


ft.sec. 








656 


•108 


106 


10*8 


•24 


2-44 


864 


•046 


•46 


4.6 


•107 


vm 


1312 


031 


•81 


3-1 


•061 


•61 


1640 


015 


15 


1-5 


038 


-88 


1966 


•01 


12 


1-2 


•03 


•87 


2296 


— 


— 


•9 


•08 


•20 



* The energy E in ft.lb. contained in a bullet of W lb. weight moving at 
a velocity of V feet per second, is equal to 

W V» 

g being the accelerating force of gravity, which may be taken approximately 
at 32*2 feet per second. 
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Weights ahd Minimum Vslocitos of Lxad Projectiles Fibed from a 
'444-Borb Satisfying the Conditions of— continued. 



Weight of } 
ania»l,lb. > 

Striking 
velocity. 

ft.SeC. 

656 

984 
1312 
1640 
1968 



Partridge. 


Hare. 


Wild hoar. 


•77 77 , 77 


Weight of projectiles in grains. 


•529 
'236 
•132 
•084 


529 
2*36 
1-32 

•84 


52-9 
23-6 
13-2 
84 
588 
432 



Horse. Elephant. 



I 



770 



7700 



Weight of projectile 
in or. 



1-27 
•54 
•31 
•19 
13 
•098 



127 
5*4 
31 
1-9 
1*3 
•98 



(IT.) E 



W 
3 



656 


2-48 


248 


248 


6*0 


60 


984 


117 


11-7 


117 


2*6 


26 


1312 


•88 


8«8 


88 


20 


20 


1640 


•41 


4-1 


41 


•97 


97 


1968 


•29 


2-9 


29 


•67 


67 


2296 


•216 


2*16 


21*6 


•49 


4-9 



The abore tables serve as a guide to the manufacturer as well as 
to the sportsnuui l inasmuch as they lay down what power is required 
to produce certain results in each case. As regards the arms in 
actual use, the following table shows their comparative power : — 



Description of Gun. 



Double-barrelled gun, 32-bore... 
28-bore... 
24-bore... 
20-bore... 
16-bore... 
12-bore... 
10-bore... 

8-bore... 

4-bore... 



Colt carbine, repeater 

Express rifle, '450 ..._ 

„ -500 

French ArmyBifle, 1874 pattern 

Bifle, *314 calibre 

Army revolver, 1874 pattern 



Calibre. 
Inches. 



'512 
•559 
•590 
•626 
•673 
•732 
•779 
•850 
1023 
•433 
•443 
•492 
•433 
•315 
•433 



Bullet 



Weight 
in lb. 



Velocity 

at 
27 yards. 



En 
in ft.lb" 
at 27 yds. 



•0288 


1118 


•0374 


1102 


•0443 


1129 


0526 


1220 


•0654 


1168 


•0855 


1171 


•1018 


1293 


132 


1325 


•213 


1312 


•029 


1256 


•039 


1772 


•0487 


1739 


0551 


1410 


•033 


2057 


•0255 


505 



708 

875 
1210 
1390 
1820 
2640 
3620 
5720 

716 
1900 
2290 
1700 
2170 

101 



The 32-bore, the least powerful arm (excepting the revolver), is, it 
will be seen, sufficient to kill wild boar, wolves, or deer, the largest 
wild beasts metwitb in France. The '450 Express, the 1874 pattern 
rifle, and the double-barrel 12-bore gun should give excellent results 
against animals weighing up to 5501b. Whereas the '500 Express, the 
'314 rifle, and the 10-bore gun are powerful enough to kill animals of 
the weight of a horse or 7701b. 

For the largest animals—the elephant, for instance — a double 4 or 
8-bore would oe most suitable ; for with a less powerful weapon — the 
1874 rifle, for example — he might be riddled with bullets before being 
killed, except by a lucky chance. 

A revolver is not a safe weapon to employ to stop an animal of even 
the small weight of 1101b. ; the bullet of a comparatively powerful 
revolver will barely perforate the bones of a human being. 

While upon this question, it may be interesting to remark that 
buckshot may be used with success for hunting wild boar, and will 
kill them at 60 yards range. For a 16-bore gun the size of the shot 
should be such that three will lie in each layer, each shot will then 
weigh about 45grs. • and similarly for a 12-bore they should lie in 
layers of four, the shot weighing about 60grs. each. 

The advantage gained by substituting buckshot for a bullet lies in 
the extra chance of hitting the animal with the former, owing to 
their spread and to the accuracy they have in comparison with the 
spherical smooth-bore bullet. 



The bullet of the Express rifle has a central hole closed by a copper 
cap, and this central hole allows of the bullet opening out a little 
more readily than if it were solid ; but this effect is to a great extent 
dependent upon the resistance afforded by the object it strikes. The 
effect on a bullet, such as shown in Fig. 30, when fired at pine and 
oak respectively, in shown in the figures 31 and 32. 

From an all-round point of view, there is not much advantage in 
the central hole, for although it may occasionally and in exceptional 
oases increase the killing power, yet it has the disadvantage of 
decreasing the possible accuracy of fire by the unavoidable imperfec- 
tion in the centring of the bullet. 

Steel-pointed lead bullets, although generally believed t> have 
greater penetration than lead bullets into hard bodies, in reality have 
not ; the reason for this being that, at the moment of striking, the 
lead envelope or base slips over the steel head, and the effect is there- 
fore only that due to the separate action of the two parts and their 
respective momenta. A lead bullet with over 1300 f .8. striking velocity 
will pierce the hide or covering of any animal. 

Explosive bullets are sometimes met with. They are generally of 
large calibre, and, when they do explode in the soft parts of an animal, 
are very effective; but their action in this respect is very uncertain, 
and, when fired at a high velocity, thev may be even dangerous, on 
account of their liability to burst in the bore. When they explode 
against a bone, they do not produce a greater effect than a solid lead 
projectile of equal weight, provided the latter has a velocity of over 
1650 f .8. There is, in fact, very little to be said in favour of their use. 



F/Q, 30 
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The height of the trajectory of a gun or rifle is an important point in 
some instances. In a wood or forest, or for ranges up to 60 yards, 
the trajectory of the weapons in general use is quite flat enough ; but 
for longer ranges in open country, and especially over 200 yards, the 
height of the trajectory is one of the most, if not the most, important 
point, from the fact that it is practically impossible for anyone to 
judge distances with accuracy, however skilled and practiced he 
may be. The most skilled will make err m which in the mean will 
amount to one-eighth of the range ov r open ground, and to one-fifth 
of the total range if the ground is not open. The great majority of 
sportsmen, in estimating the range, will not uncommonly make errors 
greater in extent than the range* itself. Supposing, for example, that 
the beet judges, in estimating ranae, a**e liable to make errors amounting 
to 40 yards m 200, or 60 in 300 yaids, this alone reduces their chances of 
hitting with an Express rifle by 50 and 80 per cent, respectively. The 
accuracy of an Express rifle is almost as good as that of the army 
rifle of 1874 up to 160 yards range, beyond which range it is less than 
that of the latter. The best weapon to employ in open country would, 
in the opinion of the experimenter?, be the 8 m/m French army rifle 
of 1886. 

The regulation of a rifle is almost as important as its inherent 
accuracy, and, strictly speaking, every rifle should be sighted by the 
man who is to use it, tince each one has Irs own email peculiarities 
of aiming. The performance of a gun, tco, with shot and ball is not 
by any means necessarily identical, the shooting with the latter 
being frequently extremely bad. It is a most uncommon thing to 
find an Exprets rifle both of whose barrels carry on the same spot. 
The best plan is to carefully adjust the sighting for the right barrel 
at the eipeose of the left, since the first named is the one usually 
fired, the latter being ref erved for action at close quarters, where the 
greatest accuracy is not so necessary. 

Generally speaking, the weight of a rifle may be a little more than 
that of a shot gun ; but, in order that accuracy may be obtained, the 
recoil should be moderate. The recoil may be put at 18 ft.lb. for 
long range sport ; for medium-sized animals, at closer ranges, 
36 ft lb. ; and for very large beasts, 60 ft.lb. It is a mistake to use 
any weapon the recoil of which is felt to be excessive, as one is liable, 
from fear of the recoil, to involuntarily shrink at the moment of 
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firing, and thng disturb the aire. The following table gives a few 
data respecting the recoil of ball guns and rifles : 





Sun. 


Weight in 


lb. 


! 


L 4 

1st 


H 

am 


Description of 


1 


i 


l $«i 






1 




! 


^«2 


£*£ 


W 


Double-barrelled gun. 32-bare 


4*41 


•007 


032 


1332 


12*95 


11*5 




28 n 


463 


•008 


•041 


1292 


1506 


16-35 


„ 


24 » 


4*63 


•010 


•049 


1305 


1716 


21-2 


„ 


20 n 


5-29 


•013 


•057 


1384 


2014 


33-3 


„ 


16 *• 


6-72 


014 


•071 


1315 


18*14 


34-4 


„ 


12 n 


716 


•017 


•091 


1302 


21-35 


507 


„ 


10 n 


8*82 


024 


•108 


1410 


2313 


73-0 


„ 


8 n 


13*0 


•03 


14 


1424 


20*4 


84-0 


„ 


4 N 


1984 


•048 


•216 


1345 


19-91 


122*0 


Express rifle 


450 n 


672 


•015 


•04 


1870 


16*46 


28-2 


n 


590 n 


815 


•0198 


•05 


1837 


18*07 


420 


•314 rifle (sporting) ... 




903 
9*39 


•0062 
•0115 


034 
•056 


2116 
1460 


9*9 
11-51 


13-8 


Army rifle, 1874 pat. 




19-35 











The recoil of a double 8-bore is actually painful, and renders really 
accurate fire an impossibility, whereas the recoil of a 4-bore gives a 
blow that may be considered as dangerous: the energy of recoil of 
one of these latter weapons, fired vertically downwards, is sufficient 
to lift a 10st. man 9in. off the ground.* 

The recoil of a '600 Express is painfully severe, but that of the 
'450-bore can be withstood by the ordinary sportsman. From an 
examination and comparison, however, of the tobies giving the recoils 
of the various arms, and the energies of their projectiles, it would 
seem as if the '314-bore (8 mm) and 433-bore (11 m/m) offered the 
best solution of the problem of uniting a powerful energy of projec- 
tile with a moderate recoil. 

The French therefore consider that, for short ranges, such as 
obtain when shooting in forests or covert, a double rifle of one of the 
calibres mentioned above is the best to use with suitable oirtridg^s ; 
but for shooting in open country, a single barrel repeating rifle of 
like bore cannot be surpassed. 

In concluding o ir s^r'.e* of articles on the French experiments 
with sporting arms, in which we have endeavoured to lay before our 
renders, in as concise and clear a form as possible, not only the 
results of, but the deductions from, the actual experiments, we cannot 
tx> fully express our appreciation of the masterly manner, and the 
careful and exhaustive way, in which Captain Journee, then Musketry 
Instructor at the Chalons Camp, has treated the whole subject in 
carrying out the task allotted to him by the French Government. 



(Field, Sept. 16, 1893 ; Vol. 82, p. 447.) 

THE DISPERSION OF THE SHOT CHARGE. 

Under the above heading (in an article on " French Experiments 

with Sporting Arms," reprinted ante, p. 300) the following statement 



side there is the pressure of the powder gases, tending to overcome 
the inertia of the mass of lead, and on the other there is the resist- 
ance of the air in front of the charge, acting in the opposite direction. 
The consequence of these actions is that the shot charge, which has 
no cohesive powers of its own, spreads itself out somewhat in the 
manner shown in the illustration, which represents the shot charge 
just after leaving the muzzle of a cylinder-bored gun. This explains 
why the rear and outside pellets fly off in the most divergent lines." 




When the above statement was first brought to our notice, we felt 
that far too much importance was attached to the action of the powder 
gases issuing from the muzzle, technically known as the "blast," 
causing the dispersion of the shot charge ; but, knowing the anomalies 
which so frequently occur in the science of gunnery, we allowed the 
statement to pass without comment until we had had an opportunity 
of solving the question by direct experiment. Having recent'y made 
many experiments, we are now in a posrion to state that, practically 
speaking, the blast is nst respoisible for the dispersion of the shot 
charge. 

As above stated, many experiments were made, but perhaps the one 
about to be described is sufficiently conclusive. 

A 12-gauge cylinder-bored barrel was taken, and the average pattern 
with l&oz. of No. 6 shot, in a 30in. circle at 40yds. was found to be 
120. Four large square holes were then cut in the walls of the bairel, 
as shown in the illustration below, the mean distance of these holes 
being 4in. from the muzzle. 

These holes were cut to allow the imprisoned powder gases to escape 
before the shot charge left the muzzle. 




was made : " Turning now to the shot charge, at the moment of its 
leaving the gun, the forces acting upon it are as foil >ws : On the c ne 

* The following are the details of a rifle considered suitable by the 
author for elephant hunting : 

Weight of bullet '86oz. 

Weight of smokeless powder lOOgrs. 

Muzzle velocity 2706 f.s. 

Velocity at 27 yards 2625 f.s. 

Energy at 27 yards 5770 f Mb. 

Weight of rifle 13221b. 

Diameter of bore '4016in. 

Length of bullet 83 calibres l*2in. 

Velocity of recoil 15*25 f.s. 

Energy oi recoil 47*7ft.lb. 

The ballet would be of lead, encased in a metal envelope. Such a rifle 
would be more powerful, as regards tbe striking energy of the bullet, thnn 
the 4-bore, and would have the advantage, also, of less weight and lea* 
than half the recoil of the latter. 



As the C3ile?tive area of the e holes was 20 per cent, in excess of 
the area of the bore of the barrel, the powder gases found a ready 
mein* of escape, and the blast issuing from tbe muzzle was reduced 
almost to nil. Under these circumstances, if the first-quoted state- 
ment was correct, the^ pattern on the target would be considerably 
increased; but upon trial it was found that no improvement had taken 
place. 

As a further proof that the blast issuing from the muzzle of a shot 
gun has little to do with the dispersion of the shot charge, the follow- 
ing facts may be ttated. 

Take a gun, and load it with a small charge of fine grain black 
powder, and test it for pattern ; then load it with a larger charge of 
coarse-grained powder, so as to obtain the 8a*ue muzzle velocity. 
Now, it will be found that the coars '-graine J powder will give a better 
pattern £han the fine-grained powder, and this in spite of the fact 
that the blast of the powder gases from the muzzle is far more 
intense when the coarse-grained powder is used. 
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THE "KICK" SENSATION OF RECOIL. 

(Field, Dec. 10, 1892; Vol. 80, p. 915.) 
Many practical sportsmen have long maintained, from the sensations 
they have experienced on the shoulder, that some powders make a 
gun kick more severely thnn others, even though no greater killing 
power may be imparted to the shot. But it is not easy to demon- 
strate sensations which are felt upon one's nerves : the nerves of all 
persons are not eqrally sensitive ; and the asseition is not unfre- 
qnently made that inasmuch as action and reaction are equal, the gun 
which kicks most must shoot hardest. 

Since recoil -gauges have come into use with sporting guns, it has 
been demonstrated that there are wide differences in the amount of 



first 5 yards after leaving the gun, and the times taken by the gun in 
recoiling one inch, in four subdivisions of &in. each. Before th« gun 
had recoiled an inch, the charge of shot was out of the barrel with all 
the powders— viz., No. 2 black at about the half-inch; No. 4 and 
No. 6 between a half and three-quarters ; and with Schnltze just 
abont the three-quarters. In each nvtanoe the velocity of recoil con- 
tinued to increase after the shot had left the barrel, owing to the 
oatrush of the products of combustion ; but, as in the black powder 
these are twice as heavy as in the nitre-compound, the acceleration 
with the former was much more strongly marked. 

The following tables will show the times of recoil for the respective 
quarter-inches to which we add the corresponding velocities, and the 
energy of recoil of a 71b. gun when moving at those rates of speel : 



VARIATION OP RECOIL RECORDS WITH DIFFERENT POWDERS. 



Records. 



First i inch of recoil 

Second » » 

Third » » 

Fourth » » 

Movement of charge from breech to muzzle 

Mean velocity of shot for 5 yards from the) 
muzzle S 



No. 2 Black. 



Time. Velocity. Energy. 
Sec. Ft.seo. Ft.lb. 

00186 = 11*200 = 13-64 
•001» = 17-861 = 32*77 
•00114 = 18*275 = 36*31 
•00114 



-00534 
•0031 seo. .. 

1289ft.sec 



= 18*275 = 36*31 



No. 4 Black. 



Time. Velocity. Energy, 
Sec. Ft.seo. Ft.lb. 

•00204 = 10*212 = 11*34 

•00122 = 17076 = 31*71 

•00116 rz 17-960 = 35*07 

•00120 

.00503 jb 17*361 = 82*77 

•0037 see 

1145 ftseo 



No. 6 Black. 



Time. Velocity. Energy, 
Seo. Ft.sec. Ft.lb. 



= 9*384 = 957 

•00124 = 16-800 = 30-67 

•00118 = 17*655 = 33*89 

•00124 mmtt ^ An M 
.00588 = 16-800 = 30-67 



•0042 seo. 
1103 ft.sec 



Sohultze Powder. 



Time. Velocity. Energy. 
Seo. Ftsec. Ft.lb. 



7*832 = 6*67 
•00134 « 15*547 = 26*28 
•00126 = 16.534 = 29*73 
•00136 



•00662 
•0050 sec. 



= 15*320 = 25-21 



1151 ft.sec. 



recoil shown by various kinds of black powder, and still wider dif- 
ferences between black powders and nitro-oompounds ; and the 
mechanical rest described in the Field of Sept. 20, 1890 (anl here 
reprinted at page 122), indicates the extent of these variations with 
greater precision than any other method which has come under our 
notice. Yet we are of opinion that no machine of this description 
(and the same may be said of scientific formulae based on the velocity 
and weight of the projectile), however accurately it may record the 
quantity of the gun's recoil, oin give a correct representation of the 
quality of the blow that produces the sensation ordinarily known as 
the " kick." The machine or the formula merely indicates the total 
amount of energy exhibited in the recoil, but fails to represent the 
characteristic jerk or blow that ordinarily distinguishes a quick- 
burning powder from one of slower combustion. 

Upon the difference of speed in the baok-thrust of a gun depends 
the amount of " punishment " jriven to the shoulder; and thejjiffer- 
enc9 in the sensation of the " kick" miy be considerably greater than 
any mere variation in the amount of recoil registered by a method 
which gives only a total result. 

With the purpose, if possible, of tracing out cause and effect, and 
thereby analysing, so to speak, the different sensations of recoil, we 
carried oat, a yew or two ago, some investigations by a simultaneous 
application of chronograph and recoil-gauge. By measuring the time 
occupied in the recoil of the gun for the space of a quarter-inch, 
half -inch, and inch, we found rrarked differences in the speed of the 
back-thrust with different powders ; and it appeared that the 
culminating velocity of recoil with a 71b. gun, loaded with 8drs. of 
black powder and l|oz. of shot, was a 1 out 18 ft.Feo., varying more or 
less according to the grain of the powder, No. 2 giving the highest 
and No. 6 the lowest result of the three kinds we tried. With 42grs. 
of nitro powder, fired under similar circumstances, the recoil was 
about 15 f.s., and the differences between Schultae. E.G., and S.S. 
were so small as to re immaterial. The records which we obtained 
for the quarter-inch times were not so satisfactory as we wished, and 
we accordingly abstained from publishing the results, as, after some 
repetitions, we saw no probability of improving on them by means of 
the chronograph in our possession, which would give but one record 
for every shot. Recently, however, we requested the assistance of 
Mr. R. W. S. Griffith, who has a more modern instrument, on the 
tuning-fork principle, the invention of the Rev. F. J. Smith. This 
instrument enables a succession of records to be obtained from each 
round fired ; and far our purposes Mr. Griffith took records of three 
black powders and one nitro-compound. these records including the 
time of movement of charge in the 30in. barrel (i.e., from blow on 
the cap to erit of shot), the time taken by the shot in traversing the 



According to the old-fashioned formula for estimating recoil which 
is set forth in the Government " Treatise on Military Small Arms. 
1888," page 31, the greatest velocity of recoil with a 71b. gun and 
l&oz. or shot, when the muzzle velocities are similar to those stated 
above, would be about 13 f.s. with No. 2 black, and about 12 f.s. or 
under with the other three powders ; while the corresponding energies 
would not amount to one half of what is shown in tne above tables. 
These wide differences of result are to be accounted for by the fact 
that the velocity of recoil is considerably increased by the outrush of 
gases and other products of combustion after the shot has left the 
muzzle of the gun, and that these powder products are not taken into 
consideration in the old formulae, though they (have been in some 
modern ones. For instance, in the French formula (results of which 
are shown in a table in Article VII. on " French Experiments with 
Sporting Arms (ante, page 299), the velocities and energy recorded 
have a close similarity to those given in the above table. But the 
results we have here stated do not accord exactly with what would be 
calculated from the same data on the French principle ; and it would 
seem as if some variation in the co-efficient would be required with 
each of the powders we used— the slower the combustion of the 
powder the higher being the requisite co-efficient. 

The records given on our mechanical recoil-gauge, with the same 
charges as were fired by Mr. Griffith in his experiments, gives about 
35 ftib. with No. 2 Black powder and about 29 ft.lb. with Schultze. 
These figures differ but little from those stated in the above table for 
the third £ inch of recoil, which generally represents the culminating 
point of velocity and energy. Beyond that point the recoil gradually 
dies away, but it falls off sooner with the nitro than with the black 
powders, owing to the lower density of the powder products before 
alluded to. No. 4 and No. 6 Black powder ordinarily give, on this 
recoil-gauge, about 38 ft.lb. and 81 ft.lb. respectively ; but all the 
powders vary somewhat on different days, and under different climatic 
conditions ; and the extent of the variation is greater with nitro 
powders than with black powders. 

On referring to the accompanying diagram of curves, the difference 
in the incipient recoil produoed by the two powders, and in the 
resp?ctive rates of increase (the maximum acceleration of the back- 
thrust of the gun being the exciting cause of the " kick"), the con- 
trast of force exhibited will become much more obvious than is 
apparent from the mere statement in figures ; as, during the brief 
interval of two or three thousandths of a second, the black powder 
develops an energy of recoil that is about four times as great aa that 
shown Dy the nitro in the same space of time. Afterwards the nitro 
powder shows a great rate of increase, but, following on the plower 
movement, it then comes as the gradual development of a " push," 
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instead of a sudden "kick." If, however, through a nitro-com- 
pound being over-dried, or being excited by a priming of bfeck 
powder, an abnormal rapidity of combustion is developed, then the 
shot would be driven forward and the gun backward with much 
greater rapidity, and the maximum acceleration might be consider- 
ably greater wicn the nitro than with the black powder. In such a 
ca?e the nitro carve on a diagram might assume a more vertical 
direction than is shown by black, and the physiological impreesion on 
the shoulder would be correspondingly severe, as many persons have 
had reason to know when they have met with a violent discharge 
from nitro powder. 

In the diagram, the arrows indicate the period at whioh the shot 
quits the muzzle of the gun; and the enoircled measurements 
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(25", Ac.) show when the ^-inches of recoil were completed by the 
respective powders. 

We have not inserted in the diagram the whole of the black 
powders, as the increased number of lines might tend to confuse ; 
but we may state that No. 4 and No. 6 would present curves of a very 
similar character to that shown by No. 2, though a little lower down 
in the scale. 



EFFECTS PRODUCED BY THE FRICTION OF SHOT 
nr GUNBABBELS. 

(Field, Aug. 27, 1898; Vol. 92, p. 370.) 

Many have been the discussions with reference to what are, by 
different persons, considered to bo the best bores to use for ordinary 
game shooting, the best length of barrels to adopt, and the best 
sizes of shot to employ. We do not remember, however, ever to 
have met with any definite information relative to the amount 
of friction that occurs from the use of small shot in barrels of different 
gauge t and the influence which that friction has, either in the way of 
lessening the velocity of shot of different dimensions, or necessitating 
an increase of powder to overcome the retardation. Yet it is certain 
that there must be a considerable amount of friction in gunbarrels, 
especially those of narrow gauge, and that if this resistance be over- 
come by the use of additional powder, it must also be attended by 
increase of stress in the barrel and likewise greater recoil. 

We have recently carried out tome experiments for the purpose of 
ascertaining the nature and extent of the results produced, and we 
shall probably have more to say on the subject in future issues, as 
regards variations caused by differences in length of the barrels as 
well as by the use of different kinds of nitro powders ; but the present 



article will be devoted exclusively to experiments that have been 
carried out with black gunpowder (C. & H. No. 4 T.8.), which was 
used in order to obtain the greatest possible regularity ; for, whatever 
may be the result in the future, it must be admitted that at present 
there is no nitro -com pound which is so little influenced by variations 
in temp rature, strength of caps, Ac, as the old black mixture of 
44 villainous saltnetre" and charcoal. 

The guns usea on the present occasion were of three tores, viz., 
12, 20, and 28, all using ordinary paper cases. These gauges are 
lather wide apart ; but we thought it desirable to avoid intermediate 
sizes, as it not ^infrequently happens, when guns are close together in 
dimensions, that some of the records overlap one another, and it is 
not easy to decide whether certain effects produced are a direct result 
of the size of the gun or of some extraneous influence. 

In order to obtain a standard of comparison, we used in each bore 
a flat-headed cylindrical bullet of solid steel, of the same weight as 
the shot-charge that was to be employed in the same gun ; and, of 
course, where two shot-charges of different weight were tested in the 
same Dore, there were two steel bullets of corresponding weight. 
Each of the bullets was turned to such a size as to be an easy sliding 
fit in the barrel for which it was made, and it was slightly greased, 
so as to pass through the tube with the least possible amount of 
friction, and thus provide a line of comparison with the shot charges, 
which were loaded with No. 4, No. 6, and No. 8 shot respectively. 
. The cartridge cases were not turned over, as that would be likely to 
vitiate the results; and with black powder there is not the same 
necessity for a turnover as there is with nitro-compounds. Of course, 
as the steel bullet was an easy sliding fit, there would here be 
little or no friction, except such as was due to the wads alone ; 
' whereas with the shot cartridges there would be the friction of 
the pellets in the barrel as well as of the wads, and the friction 
would be increased with the length of the column of shot. The 
smaller the size of the pellets, the larger would be the number 
coming into contact with the inside of the barrel, and, consequently, 
the greater would be the amount of friction produced; moreover, 
the larger must be the increase of powder requisite to maintain the 
standard velocity. The increase of powder, too, necessarily increases 
the pressure of the gases in the barrel, as recorded by the crusher- 
gauge, and likewise adds to the amount of recoil. In printing these 
records, we have arranged the rounds in order of velocity, so as to 
facilitate comparison. The records of velocity and recoil were taken 
simultaneously with the same cartridge; but the pressure in the 
crusher-gauge necessitated the use of a separate cartridge. 

The larger tables printed below give full details of the shooting 
with ten rounds of each of the steel bullets, and the corresponding 
cartridges loaded with No. 4, No. 6, and No. 8 shot of equal weight ; 
but the main facts will be more readily grasped by reference to the 
following 

8UMMABY OF AVERAGES. 

Velocity. 
12-Bokb : Ft.sec. 

lAoz. bullet and 73gra 1168 . 

» No. 4 * 80 - 1163 . 

« No. 6 * 82 * U6B . 

» No. 8 it 84 - 1164 . 

20-Borb: 
loz. bullet and 
i* No. 4 » 72 
» No. 6 » 74 
» No. 8 » 77 



1162 

1160 

1168 

1168 

goz. bullet and 61grs 1168 

» No. 4 » 69 » 1165 

» No. 6 * 71 » 1166 

» No. 8 n 74 » 1167 

28-Boee : 

goz. bullet and 50grs 1165 

- No. 4 - 56 n 1167 

» No.6 » 56 n 1166 

n No. 8 n 58 - 1170 

fox. bullet and 46gro 1166 

n No. 4 » 50 n 1164 

• No.6 » 51» 1168 

» No. 8 » 53 » 1161 



EecoiL 


.Prcamm 


PUb. 


Tons. 


33-5 


. 2*55 


33-9 


2-S9 


35-3 


2-6B 


36-6 


271 


27-2 


3-06 


31-7 


3*43 


31-9 


356 


33*6 


3-83 


22*7 


2-45 


25*3 


270 


27*3 


3-01 


29-3 


3-29 


23-5 


2-75 


25-1 


3-11 


25*9 


3-32 


265 


3'52 


17*5 


fr«l 


18-6 


276 


195 


2*98 


19*9 


318 



Where the same weight of shot was used in two bores (viz., Jos. in 
the 28-bore as well as in the 20-bore), it will be seen that the pressure 
was higher in the smaller gauge, although the charge of powder was 
much diminished. 
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12-BORE (CYLINDER); WEIGHT OF GUN, 7lb.; LENGTH OF BARREL, SOin. 
(Barometer, 29*95in. ; Thermometer— Dry 68°, Wet 61°.) 



lftoz. Steel Bullet, with 73grs. of No. 4 
Black powder. 



Velocity. 
Fteec. 
1176 
1176 
1172 
1172 
1172 
llb7 
1163 
1163 
1158 
1158 



Becoil. 
Ft.lb. 
340 . 
33-9 . 
33'8 . 
33*6 . 
33-5 . 
83-8 
33-5 . 
334 . 
331 , 
33-0 . 



Pressure. 

Tom. 
... 2-67 
... 2*61 
... 2-58 
... 2'58 
... 2*55 
... 2-55 
... 2-52 
... 2*49 
... 2-46 
... 2*46 



l B oz. No. 4 Shot, with 80grs. of No. 4 
Black powder. 



Velocity. 
Ft.sec. 
1176 . 
1172 . 
1172 . 
1167 . 
1167 . 
1163 . 
1163 . 
1158 . 
1154 . 
1141 . 



Becoil. 

Ft.lb. 

347 

34*2 

34-2 

34'0 

33-9 

34*6 

33-8 

33-4 

331 

33*0 



Pressure. 

Tons. 
.. 2-76 
... 2-70 
... 2-67 

.. 2-67 
... 264 
... 2*58 
... 258 
... 2*46 
... 2-43 
... 2*40 



l B oz. No. 6 Shot, with 82grs. of No. 4 
Black powder, 



Velocity. 
Ft.sec. 
1176 
1176 
1176 
1176 
1167 
1163 
1163 
1163 
1158 
1158 



Becoil. 
Ft.lb. 
. 36-0 
. 35*8 
. 35-7 
. 354 
. 351 
. 352 
. 35-0 
. 34*8 
. 34-9 
. 34-6 



Pressure. 
Tons. 



2-82 
2-76 
2-73 
2-70 
2*64 
2-61 
2-58 
2-55 
2*52 



l&oz. No. 8 Shot, with 84grs. of No. 4 
Black powder. 



Velocity. 
Ft.eec. 
1181 .. 
1176 .. 
1176 .. 
1172 .. 
1167 .. 
1163 .. 
1163 .. 
1158 .. 
1154 .. 
1149 .. 



Becoil. 
Ft.lb. 
. 37*4 
. 873 
. 37-2 
. 36-8 
. 36-0 
. 87-0 
. 36-5 
. 36-1 
. 357 
. 85*5 



Pressure, 
Tons. 
2-94 
2'88 



2*73 
2-70 
2-70 
267 
2-64 
2*52 
2*52 



1168 83*5 2*55 

Averages of 10 rounds. 



1163 38*9 2-59 

Averages of 10 rounds. 



1168 35-3 2-68 

Averages of 10 rounds, 



1164 36-6 2*71 

Averages of 10 rounds. 



20-BORE (CYLINDER); WEIGHT OF GUN, 6lb. 14Joz. ; LENGTH OF BARREL, 30in. 



(Barometer, 29-94in. ; Thermometer— Dry 70°,. Wet 68°.) 



loz. Steel Bullet, with 63gxa. of No. 4 
Black powder. 



Velocity, 
Ft.sec. 
1176 
1172 
1167 
1167 
1163 
1163 
1158 
1154 
1154 
1149 



1162 27-2 3-06 

Averages of 10 rounds. 

goz. Steel Bullet, with 61grs. of No 
Black powder. 



Becoil. 
FUb. 
. 27-7 
. 27*5 
. 27-2 
. 27*0 
. 275 
. 27-4 
. 26-8 
. 26-9 
. 26-8 
. 26*9 



Pressure. 

Tons. 
... 3*18 
... 3-16 
... 3-14 
... 3-12 
... 3-06 
... 3-04 
... 3-00 
... 2-97 
... 2*94 
... 2*94 



loz. No. 4 Shot, with 72grs. of No. 4 
Black powder. 



Velocity. 
Ft.sec. 

1172 , 

1172 

1167 . 

1167 . 

1163 . 

1158 . 

1154 , 

1154 , 

1149 . 

1145 



Becoil. 
FUb. 
. 322 
. 32-0 
. 31-9 
. 31'8 
. 32*2 
. 31-6 
. 815 
. 814 
. 31-5 
. 31-1 



Pressure. 

Tons. 
... 3-66 
... 3-54 
... 3-52 
... 3*48 
... 8-42 
... 3-42 
... 3-88 
... 3'36 
... 3*30 
... 3*24 



Velocity. 
Ft.seo. 

1181 .... 

1181 .... 

1172 .... 

1172 .... 

1167 .... 

1167 .... 
1163 .... 

1168 .... 
1158 .... 
1154 .... 



BeooiL 
FUb. 
.. 23-1 
.. 23-0 
.. 23-0 
.. 22-8 
.. 22-7 
.. 225 
.. 22-7 
.. 225 
.. 22-6 
.. 22-3 



Pressor 

Tons. 

.... 2-61 

.... 2-58 

.... 2-55 



2-43 
2-40 
2*40 
2-87 
2-84 
2-81 



1168 227 2-45 

Averages of 10 rounds. 



1160 317 3-43 

Averages of 10 rounds. 

loz. No. 4 Shot, with 69grs. of No. 4 

Black powder. 
Velocity. Becoil. Pressure. 

Ft.sec. Ft.lb. Tons. 

1181 25*8 276 

1172 25*9 276 

1172 257 276 

1167 25*4 273 

1167 25-4 270 

1168 25-2 2-70 

1158 25-0 2-67 

1158 24-9 2*67 

1154 25-0 2-64 

1154 24-8 2*61 

1165 25-8 270 

Averages of 10 rounds. 



loz. of No. 6 Shot, with 74grs.of No. 4 
Black powder. 



Velocity. 
Ft.sec. 

1181 .. 

1181 .. 

1176 .. 

1172 .. 

1167 .. 

1167 .. 

1163 .. 

1163 .. 

1158 .. 

1154 .. 



Becoil. 

Ft.lb. 
. 32*3 
. 32-2 
. 320 
... 32-1 
. 82-0 
. 32-0 
. 31*8 
. 31'6 
. 31-4 
. 31*5 



Tons. 
372 
370 
3-64 
3*62 
3*58 
3-54 
3-52 
3-46 
3-44 
3-88 



1168 31-9 ......... 356 

Averages 'of 10 rounds. 



loz. No. 6 Shot, with 71gro. of No. 4 




Black powder. 




Velocity. 


Becoil. 


Pressure. 


Ft.sec. 
1181 . 


FUb. 


Tons. 


27-9 


... 8*18 


1172 . 


277 ...., 


... 3-12 


1172 . 


27-6 


... 3-08 


1172 . 


27-5 


... 3*06 


1167 . 


27-4 


... 8-02 


1167 . 


272 


... 2-97 


1163 . 


27-1 


... 2-94 


1163 . 


27*0 


... 2-91 


1158 . 


27-0 


... 2-91 


1149 . 


267 


... 2-88 



1166 27-3 3-01 

Averages of 10 rounds. 



loz. of No. 8 Shot, with 77grs.of No. 4 

Black powder. 
Velocity. Becoil. Pressure. 

Ft.sec. Ft.lb. Tons. 

1181 841 416 

1181 ..*. 83-8 4-10 

1176 V 84-0 4-04 

1172 83-8 3-92 

1172 88-6 3-80 

1167 337 376 

1163 83-4 372 

1158 33-3 3-66 

1158 88-0 3-62 

1154 881 3'50 

1168 ^ SJFS 8-83 

Averages of 10 rounds* 

loz. No. 8 Shot, with 74grs. of No* 4 

Black powder. 
Velocity. Becoil. Pressure. 

Ft.seo. FUb. Tons. 

1181 29-8 3*48 

1176 29-8 3-42 

1172 29-6 8*82 

1172 294 3-30 

1167 29-0 8*28 

1168 29-3 3-26 

1168 29-3 8-24 

1163 291 8-22 

1158 28*8 8*22 

1154 28-9 3*20 

1167 29-3 ......... 8-29 

- Averages of 10 rounds. 



28-BORE (CYLINDER) $ WEIGHT OF GUN, 6lb. ; LENGTH OF BARREL, 28in. 



loz. Steel Bullet, with 50g». of No. 4 
Black powder. 

Velocity. BeooiL Pressure. 

Ft.seo. FUb. Tons. 

1186 24-0 2-88 

1176 23-8 2-85 

1172 23-9 2'82 

1172 237 2-82 

1167 23-5 2-79 

1163 23-6 2-73 

1158 23-3 270 

1158 ^ 23-2 2-67 

1154 23-0 2*64 

1141 227 261 



(Barometer, 2970in. ; Thermometer— Dry 70°, Wet 65°.) 



loz. No. 4 Shot, with 56grs. of No. 4 

Black powder. 
Velocity. Becoil. Pressure. 



Ft.sec. 
1181 
1181 
1176 
1172 
1167 
1163 
1163 
1163 
1154 
1154 



FUb. 
25*6 
25-3 
25*3 
252 
25-4 
250 
24*9 
24-8 
246 
24*5 



Tons. 
354 
3-40 
3*34 
318 
312 
3*08 
3-02 
2-91 
2*82 
2*64 



loz. No. 6 Shot, with 56grs. of No. 4 
Black powder. 



Velocity, 
Ft.sec. 
1181 
1181 
1176 
1172 
1172 
1167 
1158 
1154 
1149 
1149 



Becoil. 
FUb. 
. 26*5 
. 26*3 
. 25'8 
. 261 
. 260 
. 26*2 
. 25*4 
. 25*5 
. 258 
. 25*0 



Pressure. 

Tons. 
... 370 
... 3-68 
... 3*52 
... 3*42 
... 3-30 
... 3-28 
... 3*28 
... 8-20 
... 2-94 
... 2*88 



loz. No. 8 Shot, with 58gn. of No. 4 



Velocity. 
Ft sec. 

1186 .. 

1181 .. 

1176 .. 

1176 .. 

1172 .. 

1167 .. 

1163 .. 

1163 .. 

1158 .. 

1158 .. 



c powder. 

Becoil. 

FUb. 

.. 27-0 

.. 271 

.. 26-8 

.. 26-2 

.. 26*6 

.. 26-3 



26*4 
260 
25*9 



Pressure* 

Tons. 
.. 3*72 
.. 3-68 
.. 3-58 
.. 3*54 
.. 3*50 
.. 3*46 
.. 8*46 
.. 3-44 
.. 3*40 



1165 235 275 

Averages of 10 rounds. 

foz. Steel Bullet, with 46grs. of No. 4 
Black powder. 



1167 25*1 3-11 

Average of 10 rounds. 



Velocity. 
Ft.sec. 
1190 . 
1181 . 
1176 . 
1172 . 
1167 . 
1163 . 
1158 . 
1154 . 
1149 . 
1149 . 



Becoil. 
FUb. 
.. 18*1 . 
.. 18*2 . 
.. 17*9 . 
.. 17*6 . 
.. 17-6 . 
.. 173 . 
.. 17*4 . 
.. 17-0 .. 
.. 17*2 . 
.. 17-0 . 



Pressure. 

Tons. 
... 2-79 
_ 2*73 
... 2-70 
... 2*67 
... 2*61 
... 2*58 
... 2*55 
... 2*52 
... 2*52 
... 2*46 



1166 _ 17-5 

Averages of 10 rounds. 2*61 



Velocity. 
Ft.sec 
1176 
1176 
1172 
U72 
1167 
1163 
1158 
1158 
1154 
1145 



4 Shot, with 50grs. of No. 4 
Black powder. 



Becoil. 
FUb. 
.. 19 3 . 
.. 18-8 . 
.. 19*0 . 
.. 18*8 . 
.. 19*1 . 
.. 18*6 . 
.. 18 4 . 
.. 18 . 
.. 18*2 . 
.. 177 . 



Pressure. 

Tons. 
,. 2-85 



276 
2 76 
276 
273 
278 
2-70 
2-67 



1164 18-6 2*76 

Averages of 10 rounds. 



1166 25*9 8*32 

Averages of 10 rounds. 

Joz. No. 6 Shot, with 51grs. of No. 4 
Black powder. 



Velocity. 
Ft.sec. 
1176 .. 
1176 .. 
1176 .. 
1172 .. 
1172 .. 
1167 .. 
1163 .. 
1163 .. 
1158 .. 
1154 .. 



Becoil. 
Ft.lb. 
19*7 
196 
19*4 
19*9 
198 
19*5 
19*5 
19*4 

• 19*3 
19-0 



Pressure. 

Tons. 
... 3-18 
... 312 
... 310 
... 304 
... 3-02 
... 2*97 
... 2*91 
... 2-85 
... 2*85 • 
... 2-79 



1168 ......... 19*5 2-98 

Averages of 10 rounds. 



1170 26*5 3-52 

Averages of 10 rounds. 

goz. No. 8 Shot, with 53grs. of No. 
Black powder. 



Velocity. 
FUwc 
1181 .... 
1176 .... 
1172 .... 


Becoil. 
FUb. 

20*6 

20*2 .... 

20*3 .... 


Pressui 

Tons. 

.... 3*28 

.... 3*26 

.... 324 


1167 .... 
1158 .... 
1158 .... 
1154 .... 


20*2 

20-0 

19-8 

19*5 


.... 8*22 
.... 3*20 
.... 318 
.... 3*16 


1149 .... 


19*5 


.... 8-12 


1145 .... 


19-4 .... 


.... 8*08 


1145 .... 


19-3 .... 


.... 8-06 



1161 19-9 8*18 

Averages of 10 rounds. 
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It is not easy, however, in all case*, to estimate the extent of the 
increase by reference merely to the original figures, and we have 
therefore converted them into percentages, based on the averages of 
10 shots with the steel bullets. These velocities may be taken 
as practically, the same, whether recorded with the bullets or the 
charges of No. 4, No. 6, and No 8 »hot, as in all instances the 
powder charges were regulated with the view of producing velocities 
as near as possible to the standard of 1160 ft.seo. ; and although 
individual rounds may be a little over or under the standard of 
1160 ft. sec. (possibly owing to some slight variation in the strength of 
the caps), the velocity averages show very little variation, as will be 
observed by reference to the following 

PEBCENTAGES OF V ABLATION. 
12-Bork Guir, with l|os. Projectiles. 

Bullet. No. 4 Shot. No. 6 Shot. No. 8 Shot. 

Velocity % 1-000 0-996 1*000 0*907 

Powder charge 1-00 1-09 1-11 1*15 

Pressure 1-00 l«02 1-05 1*06 

Beooil 1-00 l-oi 1-06 1*09 

20-Boax Guv, with los. PaoncTiLss. 

Bullet. No. 4 Shot. No. 6 Shot. 

Velocity 1*000 0-998 1-001 ..., 

Powder charge 1-00 1-H 1-17 .... 

Pressure 1«00 1-12 M6 .... 

Becoil 1-00 1-16 1-17 .... 

20-Bom Guh, with Job. Projectiles. 

Bullet. No 4. Shot. No. 6 Shot 

Velocity „ 1-000 0*997 .. 0-998 .... 

Powder charge .. 1-00 Ms 1*16 .... 

Pressure. 1*00 1-12 1-16 .... 

Beooil... .. 1-00 Ml 1*20 .... 



No. 8 Shot. 

1-001 

1-88 

1-25 

1-84 



No. 8 Shot. 

0*999 

1-21 

1-25 

1-29 



28-Boss Guh, with |os. Projectiles. 

Bullet. No. 4 Shot. No. 6 Shot. 

Velocity 1-000 1*002 1-001 .... 

Powder charge 1-00 1-12 M2 .... 

Pressure,. 1-00 1-18 1-81 .... 

Beooil 1*00 1*06 1*11 .... 

28-Bore Guh, with Jos. Projectiles. 

Bullet. No. 4 Shot. No. 6 Shot. 

Velocity l'OOO 0*998 1*002 .... 

Powder charge 1-00 1-09 1*15 .... 

Pressure 1-00 1*06 M4 .... 

Beooil 1*00 1-08 1*12 ..., 



No. 8 Shot. 

1«004 

1-16 

1-28 

1*14 



No. 8 Shot. 

0-995 

.... 1-15 
.... 1*22 
1-14 



In the foregoing table* it will be seen that the steel bullets are 
made the standard of comparison, whether with regard to velocity, 
weight of powder, pressure or stress in the barrel, and amount of 
recoil. ( Thus, as regards the 12-bore gun, the weight of powder used 
to obtain the standard velocity with the bullet is lepresented by the 
number 100, while the charge required to impart similar speed to 
the charge of No. 4 shot is 109, or 9 per cent, more powder; with 
No. 6, 11 per cent. ; and with No. 8 the increase is 15 per cent., 
whereas the difference in velocity is so trifling that it only amounts to 
a fraction of 1 per c°nt. 

Very similar results oocur with pressure and recoil records, which 
are also largely augmented, especially in the 20-bore. The increase 
is not quite so great in the 28-bore ; but that may probably be due to 
the barrel being two inohes shorter than in the two guns of larger 
gauge. 

Here we may also call attention to the rather remarkable results 
exhibited when equal charges of shot were employed in guns of 
different gauge. It will be observed that goz. bullets and shot- 
charges were used in both the 20-bore and 28-bore barrels. As pre- 
viously shown, the velocities produced were practically the same 
throaphout, so we need not repeat them ; but the differences in the 
quantity of powder required to produce the same velocities in the two 
guns, and the increased amount of pressure in the barrel that accom- 
panied the # use of the diminished powder-charge in the 28-bore, are 
well deserving of notice ; we accordingly set forth the per-centages in 
tabular form : 

With Bullet. No. 4 Shot. No. 6 Shot. No. 8 Shot. 

Charge of f 20-bore 1-00 ......... 113 M6 1-21 

powder (.28 bore 0*82 0*92 0*92 0*95 

Pressure <-20-bo»e 100 M0 1-23 1-34 

in barrel 1 28-bore 112 1-27 .. 1*85 1-44 



It will thus be seen that, although the powder-charge was always 
diminished in the smaller bore, yet the stress in the barrel was always 
increased. 

Most of our readers are doubtless already aware that the pressure 
of powder-gases in small bores is usually much higher than in guns of 
larger gauge ; but the fact is often overlooked that, unless such were 
the case, it would be practically impossible to impart the same velocity 
to the shot, owing to the increased friction or the pellets and the 
diminished area of pressure behind them. Thus, supposing the charge 
to be the same in both bores, and the area of the wad behind the shot 
in one case to be 20 per cent, less than it is in the other, there must 
either be an increase of pr es sure in the powder-gases or diminished 
velocity in the shot. For example, the area of the 12-bore is, in 
round numbers, about 20 per cent larger than the 16-bore, or 40 per 
cent, larger than the 20-b3re ; and, supposing that loz. of shot were 
used in each of the three bores, while the pressure requisite to impart 
the required velocity in a 12-bore were 2 tons per square inch, the 
pressure needed to impart the same velocity in a 16-bore would be 
2 tons multiplied by 120 for the 16-bore, and 2* 1*40 for the 20-bore, 
or 2*40 tons and 2*80 tons respectively, without allowing anything for 
the effects of friction in the barrel. Fortunately, however, in such 
instances, an equal amount of powder does not represent a constant 
amount of force ; for the frictional resistance of the shot in the barrel 
causes increased energy to be developed by the explosive, and conse- 
quently, as shown in the last table, a reduction of about 21% of 
powder with the No. 4 shot, or 24% with the No. 6, or 26% with the 
No. 8. sufficed to impart the same velocity with the 28-bore, as was 
given by the larger charges of powder used in the 20-bore gun. 



PROPORTION OF LENGTH TO BORE OF GUNS 
WITH OLD AND FEW P0WDEBS. 

(Field, Sept. 17, 1898; Vol. 92, p. 498.) 

A good deal has been said, from time to time, as to what is the 
best length of the barrel. In this country, more than two centuries 
ago — not long after the foundation of the Royal Society by King 
Charles the Second— a paper was read which gave an account of 
experiments that had been carried out with the view of improving the 
art of gunnery, among which was one wherein a very long barrel was 
used, and it was gradually shortened until it was found that the 
range of the shot was materially diminished. At the early part of 
the present century, the barrels of sporting guns were made much 
longer than they are nowadays. Colonel Hawker said : 

It was formerly the custom to make barrels, although ao small .as 14, 16, 
or even 22 in the gauge, of three or four feet in length ; and now, since it 
has been ascertained that 2ft. 6in. will shoot equally well, at the abort 
distance of a gunmtker's confined premises, many have gone too much to 
the other extreme, and cut them to 2ft. 4 in., and less. The disadvantage of 
this is that even the best shots are more liable to miss ; as, although we 
allow that a short gun, at a short distmce, will kill as well as a long one, 
yet the latter gives you a more accurate aim, and considerably lessens the 
recoil, by which you shoot to a greater nicety, and with more steadiness. 
To avoid all extremes, I should recommend small barrels, never less than 
2ft 8in., nor more than 3ft. in length. 

In the middle of the last century, barrels were made of much 
greater length than those recommended by Colonel Hawker ; and a 
good deal m said on the subject in a book entitled " The Art of 
Shooting Flying; containing Directions for the Choice of Guns, 
Experiments discovering the Execution oF Barrels of Different Length - 
ana Bores, with many useful Hints for the Improvement of Young 
Practitioners." This book was written by T. Page, who was a gun- 
maker, clockmaker, and general factotum in the city of Norwich. In 
answer to a pupil, who inquires " What length of barrel would you 
advue to begin with ?" the author says : 

It is necessary for any gentleman who shoots much to have two gnns : 
the barrel of one about two feet nine inches, which will serve very well for 
the beginning of the season, and for wood-shooting ; the other about three 
feet three inches, for open shooting after Michaelmas : the birds by that 
time are tzrown so shy that your shoots must be at longer distances. But 
if you intend one gun to serve for all purposes, then a three feet barral (or 
thereabouts) I think most proper. 

It is obvious from this that the wildness of game birds is not so 
modern an institution as many sportsmen imagine. 

Particulars are afterwards printed of the trials of fifteen guns, 
varying in length of barrel from thirty inches to five feet. The 
numerical patterns are given at different distances between twenty 
and fifty yards ; but as the trials were made wi h No. 4 shot, at 
sheets of brown paper the dimensions of which are not stated, it 
is not easy to form any estimate in comparison with modern guns. 
Suffice it to say, however, that the first gun tried, which had 30in. 
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barrels, averaged 208 pellets at 20 yards, 94 at 30 yards, 29 at 40 yards, 
and 20 at 50 yards. Aud the author says : 

By the shoots made with this gun, you may easily perceive it is difficult 
to make two shoots alike : and therefore no certain judgment can be made 
of its goodness by two or three shoots. For instance, the shoots here made 
at forty yards are not much above half the number of shot there ought to 
be in proportion to those at twenty and fifty yards. 

Of some of the guns tested, rather full detail* are given as to 
gauge, length of barrel, load, Ac, whereas of others there is little 
beyond the length and weight. We summarise a few of the particulars, 
which may be of interest as showing not only the length of barrels, 
but the proportions of powder and shot then employed. Instead, 
however, of giving the size of the bore as stated in the book (e.y., 
"the bore six-tenths and three-quarters diameter "), we give its 
modern equivalent, of 15-bore, and so on. All the guns are single 
barrels, as double-barrels did not come into general use until near the 
close of the century. Our summary of the guns described in Mr 
Page's book is as follows : 

1. Barrel 2ft. 6in. long, 17 gauge, weight of barrel 21b. Hoi., weight of 
■ whole gun 61b. 2oz. 

2. Barrel 2ft. 9in., 19 gauge, weight 31b. 2oz., whole gun 61b. 5oz. "The 

powder and shot took up 2| diameters each in the barrel." 

3. Barrel 3ft., 17 gauge, weight 21b. 15oz., and nearly a cylinder till within 

three inches of the muzzle, which is opened a little ; whole weight of 
gun, 51b. 13oz. 

4. Parrel 3ft., 15 gauge, weight 31b. 3oz., whole gun 61b. 6oz. 

5. Barrel 3ft. 2m., 15 gauge, weight 31b. 12oz., whole gun 71b. 3oz. " Two 

ounces of shot loaded it two diameters, and the same quantity m 
measure of jowder." 

6. 7, 8, 9, 10. Length of barrels, 3ft. 6in., 3ft. 3in., 3ft. 3in., 5ft., and 3ft. 8in. 

respectively, but size of bore not stated. 

11. Beal Spanish barrel 3ft. 2in., 14 gauge. 

12. Barrel 4ft., 17 gauge. Also tried again after cutting off eight inches o' 

the barrel. The average pattern at 40 yards was reduced from 71 to 
45, and the author says : "Upon supposition that a gun loses half the 
quantity of shot every ten yards (ana it appears from the experiments 
to be nearly so), this gun has lost about a yard in killing to one inch 
taken off from the length of barrel; but the difference of the force 
with which the shot were thrown was scarcely distinguishable." 
13, 14, 15. These three barrels were all said to be " Spanish fashion," and 
measured 3ft. 3in M 3ft. 6in., and 3ft. 6in. respectively, but nothing is 
said as to diameter of bore. 

Let the reader imagine what would be the charges of powder and 
shot as stated in the above summary. Nowadays the ordinary pro- 
portions (as 3drs. and l|oz. in a 12-bore, or 2£drs. and loz. m a 
20- bore) would be about one diameter of each. In No. 5 gun (a 
15-bore with 2oz. of shot) the proportions are about double this; 
and in No. 2 gun they are nearly treble. 

Seeing how immensely long were some of the Spanish barrels which 
were used by English sportsmen in olden days, it is evident that they 
must have given ample opportunity for a full development of the pro- 
pulsive force of the powder gases; but it is very questionable 
whether they gave so much killing power as many people then 
imagined. We had an opportunity, about seven years ago, of carry- 
ing out some experiments with a very extraordinary gun, which was 
English in its make, with the latest breechloading improvements, but 
built on Spanish lines, so far as the length of the barrels was con- 
cerned. It was made specially to order, by Mr Charles Lancaster, to 
meet the wishes of a sportsman resident in South America, and, 
although a 12-bore, had barrels which were 45in. long; but this 
enormous length gave practically very little advantage as regards 
velocity. Th ■ increase of length, as compared with 80in barrels, was 
50 per cent., whereas the increase of velocity, with one nitro powder, 
was a frao'ion of 1 per cent., and with the other it was nearly 2 per 
cent. ; but Colonel Hawker's opinion relative to the diminution of 
recoil was borne out by the results, as in the 45in. barrel one nitro 

Stve 10 per cent, and the other 11 per cent, less recoil than it did in 
e 30in. barrel (after allowing for the difference in weight of the 
two gnns). With black powder, however, the results were not the 
same: the fine-grain (No. 2) gave an increase of velocity in the 45in. 
barrel as compared with the 30in. barrel, while the coarse grain did 
so in a minor degree ; but both showed less recoil than was propor- 
tionate to the speed of the shot. The difference in behaviour of the 
two cla'ses of powder we attribute to the difference in their chemical 
composition. When the black powders are consumed, thev leave an 
immense amount of solid residue, the intense heat of which tends to 
keep up an expansion of the gases throughout the longest barrels ; 
but the nitro powders have very little solid residue, so that the 
expansion of the gases is not kept up to the same extent ; conse- 
quently there is a tendency of the shot-charge to fall off in speed, 
owing to the friction of the pellets in the barrel ; and the friction at 
the same time acts like a " brake " in retarding the backward motion 
of the barrel, and thereby lessening the amount of recoil. 



Within the last ten years we have carried out a number of experi- 
ments with guns differing considerably in the dimensions of their 
barrels, for the purpose of obtaining definite information in reply to 
oft-repeated questions relative to the best length or best size of bore ; 
and the results obtained have served to demonstrate that no hard- 
and-fast line can be laid down as to what is " best," so much being 
dependent upon variation of circumstances. It often happens, for 
instance, that the same gun will give very different results if a change 
is made in the powder, or the size of the shot, or in the proportions of 
the charge. Besides which there is the " personal equation " of the 
user of the gun; and some men find it impossible to shoot satis- 
factorily with barrels of a length which others consider to be the acme 
of perfection. No doubt a skilful gunmaker, if he knows the actual 
requirements of a customer, can make barrels of almost any length 
or gauge that will throw the shot well, so long as the owner of the 
gun keeps to the powder and other conditions tor which the barrels 
were regulated ; but a change in the charge, or the method of 
loading, may be more or less disconcerting in its results, according to 
the nature of the alteration. 

In August 1889 we published detailed particulars of a trial of 
12-bore barrels which were gradually reduced in length from SOin. to 
22in. They were tested with seven kinds of powder (three of them 
being nitro-compounds), and the patterns at 40 yards were recorded, 
together with the penetration as taken by Mr Walsh's force-gauge. 
The barrels, both choke and cylinder, were regulated anew af cer each 
reduction in length, and gave in certain respects nearly the same 
average results as at first ; but the shorter the barrels were made, the 
more irregular became some of the individual rounds, especially with 
the cylinder barrel, and with certain powders to a greater extent than 
with others; but as a number of "wi'd shots," which made no 
record whatever of penetration on the 10-inch plate of the force- 
gauge, were not included in the calculation of averages, the summary 
of results, when regarded alone, is apt to mislead, as the figures, if 
quoted without the explanatory conteit, make it app?ar as though 
the shortest barrels gave better results than- they did in reality. 

We afterwards repeated the experiments, with the same seven 
powders, in a 12-gauge gun, but with spherical ball fired from a barrel 
that was perfectly cylindrical in bore, and which consequently could 
be shortened from stage to stage without any internal alteration ; 
while the velocities of the bullets were taken by chronograph from 
the muzzle of the gun, instead of the penetration of charges of small 
shot being estimated by force-gauge after they had traversed a 
distance of 40 yards. The records taken with spherical ball showed 
that there was considerable falling off in the speed of the projectiles 
on the barrel being reduced in length, and that this was more notice- 
able with nitros than with black powders. 

These somewhat contradictory results, however, were more con- 
flicting in appearance than in actuality, and were mainly attributable 
to the difference in the system of taking the records. When a single 
roiectile is fired, whether it be a spherical ball or an elongated 
•ullet, a knowledge of its weight, diameter, and muzzle velocity will 
enable an expert to calculate its actual speed at 40 yards or other 
given distance. But a similar calculation cannot be made with charges 
of small shot, as their velocity at a given distance depends, not merely 
upon the speed with which they were propelled from the muzzle of 
the gun, but upon the degree of compactness maintained by the 
mass of pellets during their passage through the air. The 
chronographic records taken from the muzzle show the velocities 
exhibited when the projectiles are at their highest rate of speed ; 
whereas the records at 40 yards show the remaining penetrative force 
of pellets which usually nave lost about one half of their original 
velocity— the amount varying more or less with the spread of 
the charge and the size of the shot. Hence a gun that is suit- 
ably bored, and used with a comparatively small quantity of 
powder, and consequently having a low muzzle velocity, may 
possible show as much or more penetration in a paper pad or 
cardboard rack, or higher record on the force gauge, than a 
less carefully-bored weapon using a larger quantity of powder, which 
expels a similar charge of shot with much higher speed, but scatters 
its pellets broadcast, and thus exposes them to greater atmospherio 
resistance, and consequent loss of velocity. 

Marked instances or the difference between compact and scattered 
charges may often be seen when guns are given to u balling." We 
were experimenting with such a gun some years ago, using small 
charges of quick-burning powder and heavy charges of shot (as 
employed by our ancestors early in the present century), and it was 
found by chronograph that the mean velocity for 40 yards was barely 
700 ft.sec. when the pellets spread properly, but was nearly 900 f .s. 
when the shot balled ; and yet it is probable that the balled and the 
unbailed charges left the muzzle of the gun with about the same 
initial rate of speed, whereas the difference in compactness of the two 
masses of pellets made all the difference in the amount of atmospheric 
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resistance which they respectively encountered, and the consequent 
degree of energy which they retained at the end of 40 yards. 

In August 1891, when our new recoil machina had been con- 
structed, we carried out a new series of experiments, in which the 
gunbarrel was of 12-gauge, 84in. in length, and bored perfectly 
cylindrical, so that it could be shortened to any extent without 
requiring regulation. It was gradually reduced down to 10in., and 
t sted with seven kinds of powder and lfcoz. of No. 6 shot, while 
records of recoil were taken simultaneously with chronographic 
velocities. Hie results conclusively demonstrated, to our mind, that 



the amount of recoil bears no fixed relation to the speed and weight 
of the shot, as had generally been asserted, but that it varies con- 
siderably with the length of barrel, the nature and weight of the 
powder employed, and, in a minor degree^ with the condition of the 
atmosphere at the time of the explenon. The following brief 
summary will show the falling off in velocity with the respective 
powders, as the 12-bore barrel was reduced in length from 34in. to 
18in. The charge of shot was lfcoz. throughout ; of the black and 
brown powders an equal weight (3dra.) was here used with all, 
although the makers recommend a difference of weight according to 



12-BORE GUN (ORIGINAL WEIGHT, 7lb.), WITH 26grs. OP CONCENTRATED NITRO POWDER. 

(Barometer, 29'80in.; Thermometer— Dry 70°, Wet 65°.) 



80m. Barrel. 

Velocity. Recoil. 

Ft.aeo. FUb. 

1277 81*0 


27iv. Barrel. 

Velocity. Beooil. 

Fkaec. Ft.lb. 

1277 30-2 

1260 30-4 

1255 30*2 

1255 28-9 

1240 29-4 

1235 ... 286 

1230 29*7 

1225 28-3 

1220 28-1 

1215 29-5 

1241 29-3 

Average of 10. 

12-BOBE GUN, 1 

(Barometer 

27nr. Babul. 

Velocity. BeooiL 

Ft.aec. Ft.lb. 

1205 30*0 

1200 30*2 


24in. Barrel. 

Velocity. Becoil. 

Ft.aec. Ft.lb. 

1220 28*3 


21in. Barbel. 

Velocity. BeooiL 

Ft.8eo. FUb. 

1220 28*3 

1200 27*6 

1200 26-6 

1190 273 

1186 27*1 

1181 26*1 


18nw. Barrel. 

Velocity. BecoiL 

Ft.sec. FUb. 

1205 28-3 


1271 80-6 

1266 29*5 


1210 27*9 

1205 28*2 

1205 28-0 

1200 28*0 

1195 28*0 


1205 28-8 

1186 27'5 


1260 203 


1181 27"0 


1255 30-4 

1255 29*5 


1167 „ 26-7 

1158 26*6 


1250 29-4 

1250 29*8 


1190 27*3 

1186 276 

1181 27-1 

1176 27*2 

1197 27*8 


1181 26-0 

1178 27*2 

1176 26*0 

1176 26*0 

1189 26*8 

Average of 10. 

TCTRO POWDER. 

V>, Wet 65°.) 

21iv. Barrel. 

Velocity. Beooil. 

Ft.sec. FUb. 

1145 27*0 


1154 28*3 

1149 26-8 


1245 29*0 


1149 25-S 


1240 29-4 

1257 29*7 


1141 25-2 

1170 28*8 


Average of 10. 

80nr. Barrel. 

Velocity. Beooil. 

Ft.eec FUb. 

1277 82*0 


Average of 10. 

7VITH 42GE8. OF BULK 1 

, 29*80in.; Thermometer— Dry 74 

24nr. Barrel. 

Velocity. BeooU. 

Ft.eec. Ft.lb. 

1158 27*5 

1154 26*8 

1145 28-0 

1132 26*0 

1128 25*7 

1115 27*2 

11C7 24*9 

1095 24-1 

1083 24-5 

1064 23-4 

lili 25*8 

Average of 10. 


Average of 10* 

18nr. Barbel. 

Velocity. BeooiL 

Ft.sec FUb. 

1132 26*9 


1277 81*7 


1182 26*6 


1128 27*7 


1277 81-0 

1255 81*4 


1200 29-7 

1186 29-0 

1181 29-3 

1172 29*1 

1168 28-9 

1158 28'8 


1128 26*5 

1119 26'1 

1115 25*8 

1103 25-5 

1108 25*0 

1099 24*9 

1091 25*6 

1091 23*6 

1113 257 

Average of 10. 


1124 26*2 

1111 25-6 


1240 81*8 


1095 25-4 


1230 30-8 


1075 24*8 


1220 31-7 


1064 25*0 


1210 29'7 


1049 24-7 


1200 30-0 

1186 30-4 

1237 31-0 

Average of 10* 


1158 28*0 

1128 26-8 

1175 29*0 

Average of 10. 


1024 22-8 

1000 22* 

1080 25~1 

Average of 10. 



Velocities in feet per second. 



1170 



/680 




iaft&j*/* 



27/n. Z4in. 

..-—-*- Condensed Nitro -Powder 

Bulk Nitro Powder 



BlM. 



18 1» 
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the nature of the powder. In like manner, with the nitro powders, 
equal charges (42grs.) were used of all, although the charge of S.S. 
is ordinarily a grain less than the other two. The results were as 
follows : 

VELOCITIES. 
34in. 30in. 26in. 22in. 18in. 

No. 2Blick 1147 1122 1115 1075 965 

No.4 1122 1114 1089 1011 963 

No. 6 „ 1094 1051 935 910 876 

Bbowjt 1102 1022 1034 929 811 



SCHULTXS . 

E.C 

S.S 



1119 
1120 
1162 



1113 
1106 
1110 



1075 
1033 
1016 



964 
991 



1007 



1016 



Since the above-mentioned experiments were carried out, we have 
very s:ldom had recourse to the use of either paper pads or the force- 
gauge as a test of penetration. We consider it better to adopt a 
standard velocity as a general basis of comparison ; and then it is 
comparatively eisy to asc?rtain what quantity of powder (whether of 
an old black mixture or a new chemical compound) is required to 
impart a corresponding velocity to the shot as it leaves the muzzle of 
the gun; and, when this has been done, the relation which the amount 
of recoil and the stress in the barrel bear to the velocity of the shot 
also becomes apparent. These particulars relate to matters of general 
principle, and are of importance in their application to powders as a 
whole, whereas the patterns of the guns may be considered rather as 
niatters of detail, which are mainly of interest to the owners of the 
individual weapons. And, although we usually print records* of 
pattern, taken simultaneously with the velocity and recoil, their value 
is subsidiary ; for, however excellent a powder may be in itself, the 
quality of the gun's performance at the target may be made or marred 
by the skilfulness or otherwise of the borer of the barrel, or the 
carefulness or carelessness exhibited in the making or loading of the 
cartridges. 

In the experiments recently carried out, we have not limited the 
trials to guns of 12-bore, but have adopted three widely distinctive 
gauges, for the reasons explained in our article of Aug. 27. The 
results then pub'ished were obtained with No. 4 black powder 
exclusively ; now we give the records taken with two different kinds 
of nitro powders, one of which is of the so-called " bulk " clans—that 
is to say, usi"g a charge which is equal in bulk to that ordinarily 
used for black powder— while the other is of the " condensed "class, 
and employs a charge which is much smaller by measure as well 
as in weight. We have not thought it desirable to test all 
the nitro powders of both classes, as previous experiments have 
shown that, where many specimens are tried, there are various 
small points of difference, which occasionally overlap one another, 
and so tend to produce confusion. Accordingly we have limited our 
present trial to the oldest of the bulk powders (viz., Schultze), and 
the most condensed of the nitrocompounds made in this country for 
use in shot guns (viz., Ballistite) ; the charge of the bulk powder 
ordinarily taken to represent the equivalent of 3drs. of black i owder 
is 42grs. (or about l£drj.), whereas the corresponding equivalent of 
th? condensed powder here used is but 26grs» The bulk powder was 
loaded in the ordinary flat-based cartridges made by Messrs Eley, 
while the condense! powder was loaded in the special cone-rased 
cases of the same makers. 

The r suits obtained by firing ten rounds of each kind of explosive 
with lioz. of No. 6 shot, in a 12-gauge cylindrical barrel, gradually 
shortened from 30 to 18 inches (but with no touching up or regulation 
of the bring), will be found fully set forth in the accompanying large 
tables. We may add, however, that the length of the barrel was 
measured, not from the breech end of the cartridge, but from the 
top wad, as otherwise the reduction in length would not be in regular 
proportion. We have arranged the record in numerical order, for 
facility of comparison ; the velocity and recoil were taken simul- 
taneously from the same round. We add a brief summary of the 
velocities with the respective lengths of barrel from 80in. down to 
18in , for comparison with those obtained in the trial of seven years 
ago: 

Vblocitt. 30in. 27in. 2 tin. 21in. 18in. 

Concentrated 1257 1241 1197 1189 1170 

Bulk 1237 1175 1118 1113 1080 

It will here be seen that the velocity of the shot from the 18in. 
barrel was much higher than in the 1871 trials ; and from the 
accompanying diagram of curves it will be seen how the amount of 
recoil varies with the two powders. But we must defer comment to 
the next article, when we propose to give the results obtained, under 
similar circumstances, with a 20- bore gun. 



( Field, Oct. 1, 1898 ; Vol. 92, p. 668.) 

In the previous article we furnished some particulars of a trial of 
concentrated and bulk nitro powders in a 12-bore gun, the barrel of 
which was gradually shortened from 80in. down to 18in., by cutting 
off, at each reduction, one-tenth of its original length. We did not 
attempt, by varying the charge, to obtain any definite muzzle 
velocity with the 30in. barrels, but with each explosive we adopted 
the ordinary charge prescribed by the respective makers, viz., 26grs. 
of the concentrated and 42grs. of the bulk powder, with lfcoz. of 
No. 6 shot. The concentrated powder was loaded in cone-base oases, 
and the bulk powder in flat-base cases by the same makers. 

Now we lay before our readers a similar diagram and tables relative 
to experiments of a like character carried out with a 20-bore ; and 
for the sake of comparison we will here briefly summarise the results 
obtained with the two guns. The charge used with the 20-bore was 
22grs. of concentrated or 36grs. of bulk powder, and loz. of No. 6 
shot. The wads with the 12-bore were, first, a thin card, then j|in. 
felt and grey cloth wad, and a thin card over the shot. With the 
smaller gauge the wads were similar, except that, instead of the grey 
cloth over the shot, a stout card had to be substituted, in order to 
secure a satisfactory amount of turnover. The average velocities of 
ten rounds, with each of the five lengths of barrel, were as follows : 

CoiccKKTBATED Powdsb Velocities, in feet per second. 

30in. 27in. 24in. 21in. 18in. 

12-bore 1257 1241 1197 1189 1170 

20-bore 1224 1192 1176 1161 1158 



Differences . 



-33 



-40 



-21 



-28 



-12 



Bulk Powdsb VxLoemxs, in feet per second. 

30in. ztin. 24in. 21in. 18in. 

12-bore 1237 1175 1118 1113 1080 

20-bore 1191 1165 1151 1149 1118 



Differences -46 



-10 



+33 



+36 



+88 



It is rather curious that, whereas there was some little reduction of 
velocity with the concentrated powder in the 20-bore at every stage of 
the shortened barrel, yet with the bulk powder there was a reduction 
at the first two lengths only, while at the other three there was an 
increase. 

Many writers have suggested that the length of barrels should bear 
a definite proportion to the diameter of the bore. The author of the 
old book on "The Art of Shooting Flying," from which we gave 
some extracts in the previous article, says with respect to dimensions 
of barrels : " Pieces of any sized bores must have so manv diameters 
in length, and the same proportion of powder to the s»ze of ball, to give 
the same velocities.' 1 In his early editions Mr Page recommended to 
his readers the study of the writings of Benjamin Robins, the 
celebrated mathematician and author of the " New Principles of 
Gunnery," published in the first half of the last century ; and in 
his seventh edition Page gives abstracts from Bobins's work, with 
particulars as to how to make the calculations. More than half a 
century later we find Colonel Hawker writing of a 14-gauge gun as 
having " 2ft. 8in. barrels, or 44 diameters, and he pronounces in 
favour of 3ft. barrels, tne length of which would oe about six 
diameters more. And in an article in the Field of Nov. 12, 1892, 
giving the results of very extensive experiments with guns and 
powders carried out on behalf of the French Government, the writer 
says : ' ' The conclusion that one arrives at from these and other experi- 
ments, is that the total length of barrel in a shot gun should be from 
40 to 46 calibres, to obtain the most useful effect. 

Now, 40 calibres of 12-gauge are equal to rather over 29in., while 
15 amount to rather less than 33in. ; so that this estimate accords 
pretty closely with the general practice of those who adopt 30in. 
barrels. But if that length be suitable for 12-bore guns, it by no 
means follows that it. is equally suitable for guns of different gauge : 
and vet many people think it necessary to have barrels of equal 
length, no matter what may be the size of the bore. Of course, if 
they find that a change in length of the barrels throws them off their 
shooting, they are quite right in adhering to that kind of gun which 
gives them the best results. But 30in. barrels are not requisite with 
small-bores, to secure a proper combustion of the powder, more 
especially with the modern explosives. 

In our present experiments, to test the effects of shortening the 
barrels of guns employed with the modern "concentrated'" and 
" bulk " nitro powders, we have used much shorter tubes than those 
alluded to above ; and it may be of interest to our readers if we give 
a table showing how many calibres or diameters of bore there are in 
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barrels of the throe gauges used in thes9 experiments, besides those of 
several other bores in common use nowadays : 

D1AHBTEB8 of Bobs iv Length of Barrel. 



12-bore 0729 inch)... 

16-bore (-662) 

20-bore (-615) 

24-bore (-579) 


30in. 
.. 41 .... 
.. 45 .... 
.. 40 .... 
.. 52 .... 
.. 54 .... 


27in. 

37 .... 

41 .... 

44 .... 

47 .... 

49 .... 


24in. 
.... 33 .... 
.... 36 .... 
.... 39 .... 
.... 42 .... 
.... 44 .... 


21in. 

29 .... 

32 .... 

34 .... 

36 ... 

38 .... 


18i]i. 

25 

27 

29 

31 


28-bore (-550) 


33 



Thus it may be seen that a 30in. 12-bore, a 27in. 16-bore, a 25in 



20-bore, and a 22tn. 28-bore, would all stand upon nearly equal 
terms as to the number of their diameters. 

We receive, from time to time, questions asking how the various 
bores obtained their names and dimensions ; and we may therefore 
explain, for the information of those not already acquainted with the 
fact, that the names were derived from the weight of the largest 
spherical lead bullets which, in the old muzzle-loading days, could be 
employed in the respective barrels ; while the dimensions of the bullets 
are stated to the thousandth part of an inch in modern Acts of 
Parliament that relate to the proof of guns, and the schedules framed 
for the : r amendment. Thus, 12-bore barrels of 729in. gauge would 
admit bullets of 12 to the pound, i.e., weighing rather over l£oz. ; a 



20-BORE GUN (WEIGHT 6lb.), WITH 22grs. OF CONCENTRATED NITRO POWDER. 
(Barometer, SOOOin.; Thermometer— Dry 77°, Wet 73°.) 



3Cin. Barrel. 

Velocity. Becoil. 

Ftsec. Ftlb. 

1250 227 

1245 224 

1240 230 

1235 231 

1235 228 

1225 222 


27in. Barrel. 

Velocity. Recoil. 

Ftsec. Ft.lb. 

• 1250 230 

1230 213 

1225 220 

1220 218 

1190 211 

1172 205 

1167 206 

1163 195 

1158 192 

1145 224 

1192 211 

Average of 10. 

20-BORE GUN (WEIGHT 

(Barometer, 3 

27nr. Barrel. 

Velocity. Becoil. 

Ft.aec. Ft.lb. 

1195 ; 220 


24ur. Barrel. 

Velocity. Recoil. 

Ft.seo. Ft.lb. 

1250 225 

1220 218 

1200 220 

1195 21*6 

1172 210 

1163 21*4 


21in. Barrel. 

Velocity. Recoil. 

Ft.aec. Ft.lb. 

1230 22*0 

1205 21-0 

1181 21*2 

1163 207 

1149 19*6 

1149 189 

1141 190 

1136 200 

1136 196 

1124 18-8 

1161 201 

Average of 10. 

BULK NITRO POWDER 

°, Wet 73°.) 

21 in. Barrel. 

Velocity. Becoil. 

Ft.sec. Ft.lb. 

1190 218 

1176 21-3 

1172 212 

1167 215 

1158 21-4 

1141 200 

1132 19-4 

1128 201 

1124 190 

1107 180 

1149 20-4 

Average of 10. 


ISik. Barrel. 

Velocity. BecoiL 

Ft sec. Ft.lb. 

1210 22-0 

1205 22-0 

1167 20-2 

1163 200 

1154 20-4 

1149 19*8 


1215 225 

1210 218 

1200 220 

1190 ....: 20'5 


1158 20-3 

1141 200 

1136 196 

1132 19-3 

1177 209 

Average of 10. 

6lb.), WITH 35QB8. OF 

0.00in. ; Thermometer— Dry 77 

24ik. Barrel. 

Velocity. Becoil. 

Ftsec. Ft.lb. 

1200 222 

1176 21*8 

1158 215 

1154 20*6 

1145 19*8 


1141 197 

1136 18*6 

1132 18-6 

1128 185 


1224 22-3 

Average of 10. 

30IN. B iRRIL. 

Velocity. Recoil. 

Ftsec. Ft.lb. 

1216 22-1 


1158 aro 

Average of 10. 

18in. Barrkl. 

Velocity. Recoil. 

Ft.sec. Ftlb. 

1149 21*0 


1215 22-0 


1190 21-7 

1181 215 


1136 21'0 


1210 21*8 


1132 20-4 


1205 221 

1195 215 


1176 213 

1172 212 

1163 210 

1163 208 

1158 209 

1128 20-5 

1128 20*0 

1165 2T1 

Average of 10. 


1128 210 

1124 20*1 


1190 225 

1186 21'4 


1141 205 

1141 196 

1136 209 

1132 200 

1123 199 

1151 207 

Average of 10. 


1115 203 

1115 20*0 


1181 217 

1172 212 

1141 200 

1191 216 

Average of 10. 


1107 18-5 

1091 19*2 

1083 187 

U18 200 

Average of 10. 



i224 
119/ 



20-BORE GUN. 

Velocities in feet per second. 



223 
216 



Lengths 




Recoil in Foot-Pounds 



«*>* 




27in. 



24,n. 
Condensed Nitro-Po*der, 
-£v/k Nitro-Potfder. 



2/ih. 



J Meel 



/<?/*. 
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lti-bore gun of *662in. gauge would take ballets of 16 to the pound, or 
loz., and bo on ; bat nowadays there a re frequent fractional variations 
in different guns, and many so called 12-bores bear proof -marks show- 
ing that they were proved as guns of 13-gauge, while similar 
differences occur in other bores. 

We may add that the schedules also contain the " service charges " 
of powder and shot for the various bores ; and tin weight of the shot 
charges prescribed is near about the weight of the spherical ball for 
the corresponding bore, while the black powder charge is about one- 
sixth the weight of the shot. Thus, in the case of the commonly 
used charge of 3drs. and l|oz., the shot is exactly six times the weight 
of the powder — l&oz. being equivalent to 18 drams. In the Proof 
Acts, however, Sdrs. and ljoz. is not the " service charge " for the 
12- bore, but for 14-bores. Strictly speaking, however, there is no 
legal limit as to the quantity of powder and shot that a sportsman 
may put into his gun ; the above weights are merely used as a basis 
whereon to estimate the amount of the proof -charge, and if the owner 
of the gun chooses to overload or underload after it has been proved, 
he is quite at liberty to do so. 

If, however, these " service charges " were adhered to, the length 
o" the cylindrical body of shot in the barrel, and of the corresponding 
mans of powder, would each closely approxirrmte to the diameter of 
the bore ; and in such cases the method of calculating by calibres might 
very well be put into operation ; but if ow era of guns use other 
proportions of powder and shot, it must be obvious that reckoning by 
diameter of bore alone would not produce satisfactory results. 

A .method which we consider preferable to estimating by the 
number of calibres or diameters would be to estimate by the number 
of expansions of gas in the barrel, were sufficient data available. 

If the ** service charge " of guns were in ordinary use by sportsmen 
- or^in other words, if the length of the powder charge were usually 
e juai to its diameter— then tl e number of calibres would be practically 
synonymous with the number of gas expansions in the barrel, so far as 
blick powder is concerned, and also, parbaps, with regard to the 
bulk nitro powders ; but with the concentrated powders there would 
be some difficulty in making any definite estimate. For instance, with 
the concentrated powder used m our present experiments 26grs. are 
adopted by the makers as the equivalent of 3drs. of black, whereas 
with another variety 30grs. are used, with another 83grs., and so on. 
And, indeed j something of the same kind occurs also with black 
powders, their charges being varied according to the size and density 
of the grain, though not to the same extent as with nitros. 

In a most exhaustive paper contributed to the " Philosophical Trans- 
actions of the Royal Society " some twentv years ago, Capt. Noble and 
Profeasor Abel (now Sir F. Abel and Sir A. Noble) described the 
results of experiments which they had carried out with black gun- 
powders, ana we quote from the second volume of Mr Walsh's work 
on "The Modern Sportsman's Gun and Rifle" a few particulars 
relating thereto : 

It would occupy too much space here to give the full details leading up to 
Messrs Noble and Abel's conclusions, but it may be stated briefly that they 
are baaed on the fact that, if the powder be turned into gas before the 
projectile has moved from its position, the gas will expand a certain number 
of times before the shot leaves the muzzle— the number of volumes of 
expansion depending upon the proportion of space occupied by the powder- 
charge as compared with the total amount of space in the barrel. They 
have accordingly prepared a table which sets forth the number of foot-tons 
of work which each pound of powder is capable of producing according to 
the volumes of expansion that occur in the gun. Of course it is necessary 
to know the diameter and length of the bore in order to ascertain the 
amount of space contained therein : and it is also necessary to know the 
amount of that space which is occupied by the powder. Pounds of powder 
and foot-tons of energy are far too grand in scale to serve as units for 
purposes of calculation in what concerns sporting arms. Accordingly, it 
has been found necessary to turn them into drams of powder and foot- 

S rands of energy. With this amount of alteration, the following short 
ble will afford some notion of the longer table contained in the 
" Philosophical Transactions," except that it omits the fractional parts of 
volumes of expansion and the density of products of combustion. 



Number 


Total work 


Number 


Total work 


Number 


Total work 


of 


that one dram 


of 


that one dram 


1 of 


that one dram 


Volumes 


of gunpowder 


Volumes 


of gunpowder 
is capable of 


Volumes 


of gunpowder 


of Ex- 


is capable of 


of Ex- 


of Ex- 


is capable of 


pansion. 


performing. 


pansion. 


performing. 


pansion. 


performing. 


Volumes. 

1 


Foot • pounds. 


Volumes. 
11 


Foot-pounds. 
1060 


Volumes. 
21 


Foot -pounds. 
1253 


2 


492 


12 


1067 


22 


1267 


3 


607 


13 


1112 


23 


1280 


4 


718 


14 


1134 


24 


1292 


5 


800 


15 


1155 


25 


1303 


6 


868 


16 


1174 


26 


1315 


7 


915 


17 


1192 


27 


1326 


8 


950 


18 


1200 


28 


1336 


9 


997 


19 


1225 


29 


1345 


10 


1090 


20 


1239 


30 


1354 



It will be observed, in the first line of the table, that no figures occur 
opposite to the volume of expansion; the reason is that nothing has been 
done. When the powder is shut up and fired, and the gas occupies only 
the same amount of space as the unfixed powder, no work has been effected ; 
when the force of the gas enlarges the space occupied, work has be n done, 
but the amount would vary according to the resistance that has been over- 
come. The maximum amount of work whioh could be done by one dram 
of powder, in doubling the space occupied, would be 492 ft.lb.j, the 
maximum in three times that space would be 607 ft. lb., and so on. Every 
additional expansion increases the amount of work done, but the rate of 
increase diminishes continuously, as the tension of the gas decreases. Thus, 
if one gunbarrel is of such a fourth that Sdrs. of powder occupy one tenth 
of the bore, and another is of such length that Sdrs. occupy only one- 
twelfth of the bore, the latter would have 12 expansions to 10 or the former. 
The total capacity for work in the one case would therefore be 3 (drs.) 
multiplied by 1030 ft.lb., and in the other it would be 3 multiplied by 
1067 rtjb. ; consequently the same charge of powder would, in the one 
barrel, be able to do 151 ftlb. more work than it could do in the 
other. 

The above particulars relate to black gunpowder, and we are not 
aware of any similar data being available with respect to more modern 
sporting explosives ; but an examination of the records with respect to 
our present experiments seems to show that any method of estimating 
solely by calibres could not be satisfactorily applied alike to con- 
centrated nitro powders and to those of the bulk class. For 
example, supposing that the mode of estimation above set forth with 
respect to the black explosive were also applicable to the bulk nitro 
powders, it would not apply to the concentrated class without some 
modification. If we were to assume that the two explosives are of 
the same specific gravity, the bulk powder with 42grs. would occupy 
60 per cent, more space than the concentrated powder with 26grs. ; 
consequently, if there were forty expansions of gas in the 30in. barrel 
with the bulk powder there would be more than sixty expansions 
with the concentrated. Is it not probable that this difference of 
expansion has something to do with .the concentrated powder 
showing less falling off in velocity when -the barrels are reduced in 
length F 



(Field, Oct. 15, 1898: Vol. 92, p. 645.) 

The particulars published in the preceding article showed some 
rather curious differences in the behaviour of the concentrated 
and the balk nitro powders as the barrels of the 12-bore and 20-bore 
guns were gradually shortened. The concentrated variety exhibited 
a decrease in velocity at all the five lengths of barrel with both 
gauges ; whereas the bulk powder gave a reduction of speed in the 
20-bore, in comparison with the 12, at the first two stages only, after 
which the 20-bore exhibited greater velocity than the 12-bore through- 
out the remaining three stages (viz., 24in., 21'n., and 18in.), and the 
difference increased stage by stage, as will be seen by the figures given 
in the next table. 

Now we have in print the full records of the 28-bore ; and it will 
be observed, from the accompanying summary, that the differences 
between the 20 and the 28 are all in the way of diminution 
with the concentrated powder, although the decrease is trifling, 
except in the final stage. On the other hand, with the bulk powder, 
the 28-bore shows a small excess over the 20 in three stages out of the 
five, with a little decrease in the remaining two, as will be seen by 
reference to the following table, where the increase and decrease are 
shown by the plus (+) and minus (-) signs : 

Concentrated Powder Velocities, in feet per second, with reductions in 

rel. 



length of barrel. 



12-Bobb.. 



Charges. 



(26grs. and ljoz.) 
0-Borb . 



30in. 


27in. 


24in. 


21in. 


1257 


1241 


1107 


1189 


-S3 


-40 


-21 


-28 


1224 


1192 


1176 


U61 


-14 


- 6 


- 5 


- 8 


1210 


1186 


1171 


1153 



18in. 
1170 

-12 
1158 

-25 
1133 



20-B 

(22grs. and Jos.) 
28-Bobb 

(lfigrs. and Joz.) 

Bulk Nitro Powder Velocities, in feet per second, with reductions in 
length of barrel 

Charges. 



12-Borb.. 

(42grs. and ljoz.) 
20 Bore.. 



(S5grs. and £oz.) 
28-Bore.. 



30in. 


27in. 


24in. 


21in. 


1237 


1175 


1118 


1113 


-46 


-10 


+33 


+36 


1191 


1165 


1151 


1149 


+ 7 


+ 3 


+ 4 


- 7 


1198 


1168 


1155 


1142 



18in. 
1080 

+38 
1118 

- 4 
1114 



(28grs. and Joe.) 

We had long been of opinion that the dimensions of the bore have 
a considerable influence upon the effects produced by different 
explosives and various sizes of shot, owing to the different amount of 
friction in the respective barrels, and the influence which such 
frictions! resistance has in developing the explosive force of the 
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powder gases. The amount of force exhibited is, so to speak, not a 
fixed quantity dependent upon the amount of powder that is used, 
but may rather be said to be a very indefinite quantity, varying with 
the amount of resistance that is encountered at the time of ignition. 
Thus, Sdrs. of black powder, with l$oz. of No. 6 shot, in a 12-bore 
gun, will give a pressure of from two to three tons per square inch, 
varying more or less with the s : ze of grain of the powder — the finer 
the grain the greater being the amount of stress in the chamber of 



the same kind of powder may be said to have deve'oped in the one 
case about fifteen times as much energy as it did in the other. It 
has been shown, too, that the full amount of stress which may be 
developed by black powder reaches about 42 tons per square inch ; 
and it is said that some of the nitro-compounds are capable of 
considerably exceeding that vast amount of force. 

To return, however, from these huge pressures to the moderate 
amounts of stress in sporting guns, it may readily be understood that, 



28-BORE GUN (WEIGHT 5lb.), WITH 16grs. OF CONCENTRATED NITRO POWDER AND }oz. No. 6 SHOT. 

(Barometer, 29'8Iin. ; Thermometer-Dry 68°, Wet 62°.) 



SOin. Babbsl. 

Velocity. BecoU. 

Pt.sec. Pt.lb. 

1250 21*0 

1240 20*6 


27in. BABBSL. 

Velocity. BecoU. 

Ft.*ec. Ft.lb. 

1225 19-3 

1215 190 

1200 19-1 

1195 18-8 

1100 187 

1181 18-5 

1176 18'4 

1176 183 

1149 17-6 

1149 17*4 


24ih. Babbsl. 

Velocity. BecoU. 

Ft.sec. Ft.lb. 

1200 19-4 

1186 18-4 

1181 18-8 

1176 18-0 

1172 18-0 

1172 17*5 

1168 17*9 

1158 17*2 

1158 17-0 

1145 16-8 


21ih. Babbsl. 

Velocity. BecoU. 

Ft.sec. FUb. 

1172 17-6 

1167 17*4 


18ur. Barrel. 

Velocity. EecoiL 

Ft.sec FUb. 

1158 17-5 

1154 17-3 


1285 20-7 

1230 20-5 

1230 20-5 

1225 19'8 

1205 19-4 

1200 195 

1145 17*8 

1141 17*6 


1163 17-2 

1158 17'0 

1154 16-9 

1154 16*8 

1149 16-7 

1141 16'1 

1141 16-0 

1132 15*9 


1145 17*0 

1136 16-8 

1132 16-7 

1128 16-8 

1124 16-6 

1124 16*4 

1119 16-3 

1115 16-0 


1210 19-7 

Average of 10* 


1186 18«5 

Average of 10. 


1171 17-9 

Average of 10. 


1153 16-8 

Average of 10, 


1183 16-7 

Average of 10. 


28-BORE GUN (WEIGHT 5lb.), WITB 


[ 860ES. OF BULK NITRO POWDER AND }oz. No. 6 SHOT. 


(Barometer, 


29*81in. ; Thermometer— Dry 68°, Wet 62°.) 




SOxs. Babbsl. 

Velocity. BecoU. 

Ftseo. FUb. 

1220 19'2 


27ra . Babul. 

Velocity. Becoil. 
Pt.sec FUb. 

1196 19-0 

1190 18-8 

1181 18*9 

1172 18'4 

! U67 18-4 

1163 18*3 

1158 18*0 

1154 18-2 

1154 18'0 

1149 17*5 


24i*. Babbsl. 

Velocity. BecoU. 

Ft.sec. Ft.lb. 

1172 18*6 

167 18-8 

1163 18*3 

1163 18-0 

1158 17'8 

1154 17*5 

1149 18-0 

1149 17*4 

1141 17-3 

1136 17*0 


21ih. Babbsl. 

Velocity. BecoU. 

Ft.8ec. Pt.lb. 

1168 18-2 

1158 18-0 

1154 17-6 

1149 16*8 

1145 17-8 

1146 17-4 

1136 16*9 

1182 16-2 

1124 16*0 

1119 16*2 


18m. Babbsl. 

Velocity. Becoil. 

Ft.sec. FUb. 

1136 17-7 


1215 18-8 

1210 18-9 

1210 18*6 


1132 17-5 

1128 17-0 


1205 19-0 

1205 18-5 

1200 18'8 


1119 17-2 

1115 16-6 

1107 17-1 


1186 18-7 

1186 17*9 


1096 16-8 

1095 16*4 


1141 17*6 


1087 16-1 


1198 18-6 


1168 18-4 

Average of 10. 


1155 17*9 

Average of 10. 


1142 17-1 

Average of 10. 


1114 16*9 


Average of 10. 


r Average of 10. 



12/0 
i!9B 



Length 

ifBarntdOi* 



./A0 




'<:?. 



186 



Velocitie s in feet per Second 



Recoil /n Fiot- pounds 



27/n. 
-Ballistite 




H9 



_L 



24 in. 



1 



2/ to. 
Schultze 



18 in. 



the gun. But if only 80grs. (or little more than one dram of black 
powder) were used in so small a bore as the '303 rifle (as was the case 
before the black powder was superseded by Cordite), the pressure in 
that narrow gauge, with the resistance of the long projectile in the 
rifled barrel, would be raised to about 15 tons per square inch. So 
there we find an example of little more than a single dram of powder 
producing a stress about five times as great as 8drs. of the same 
explosive in another barrel ; thus relatively, in these two instances, 



if one increases the resistance in a smoothbore barrel by the use of a 
larger quantity of shot, or by employing an equal weight of smaller 
pellets, or the same charge of shot in barrels of narrower gauge, an 
increase of friction will ensue, and a larger amount of force be 
developed from the powder. 

Having taken such matters into consideration, we commenced the 
present series of experiments by endeavouring to obtain some definite 
. PQtiojj of the effects oi friction in the barrel, For this purpose we 
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1-13 
1-12 
I'll 

50grs. 
1-09 
1-06 
1*06 



71gn. 
1-16 
1*23 
1'20 

53grs. 
1-15 
1H 
1*12 



74grs. 
1-21 
1-34 
1-29 

53grs. 
1'15 
1-22 
1-14 



With the diminution of bore, of course the charges of powder and 
shot were decreased ; but it will be observed that the per-centages of 
the 20-bore were raised to a greater extent than in the 12, alike as 
regards the proportion of powder, the pressure in the barrel, and the 
recoil. With the 28-bore, however, the per-oentage of powder was 
near about the same as in the 12 ; but the per-centages of inorease in 

Sessureand recoil were considerably higher than in the 12-bore, 
ough not so high as in the 20. This increase may be attributed, 
more or less, to several different circumstances. In the first place 
there is the neater amount of friction consequent on diminution of 
bore, which leads to the development of greater force in the powder ; 
and there is also increased detonative effect on the explosive used, 
owing to the lesser charges of powder fired in the small cartridges 
being acted upon by caps of the same size as those employed in 
cartridges of larger gauge. Hence, if one uses 60grs. of powder in 
the narrow bore, and 80grs. in that of wider gauge, the effect of the 
ignition upon the smaller charge of powder would be very similar to 
that of adding 60 per cent, to the quantity of fulminating composi- 
tion used with the larger charge. Accordingly, the powder would be 
rendered additionally sensitive, so to speak, and any little excess or 
deficiency in the amount of detonating composition in individual caps 
would become intensified in the explosive results. 

In the different bores, moreover, there are different degrees of 
variation in the amount of irregularity which occurred in successive 
charges tired from the respective guns with their allotted charge* ; 
but while there are some tolerable variations with both velocities and 
recoil, these are small in proportion to the variations in amount of 
pressure in the barrel, more especially in the2S-bore. Detailed par- 
ticulars relative to the per-centages of variation between the highest 



took three guns, of three different gauges, and first tested them with ! 
steel bullets— one of l^oz. for the 12-bore; two, weighing loc. and 
lor,, respectively, for the 20-bore; and two, goz. and joz. for the 
28-bore. Full details of these experiments were published in the 
Fie J d of Aug. 27, 1898, but we shall here summarise only such 
particulars as relate to projectiles of one weight in each bore — i.e., 
the same weight as the shot-charge subsequently employed with the 
shortened barrels of these three gauges, and with the two varieties of 
nitro powders mentioned above.' 

The steel bullets alluded to were practically frictionless, as each 
of them was an easy sliding fit in its bore and was also slightly 
greased ; so that any friction in the barrel could only proceed from | 
the wads. The charges of powder (No. 4 black) were carefully regu- | 
lated so as to give as nearly as possible the same average velocity 
(viz., 1160 ft. sec. in a range of 10 yards) ; and when the experiments 
wi-h the f Motionless bullets had been completed, the powder was 
increased just enough to overcome the friction of a corresponding 
change of No. 4 shot, and produce a similar velocity. This having 
been done, a further increase of powder was employed to overcome 
the larger amount of friction produced by the pellets of No. 6 ; and 
after that a similar process was carried out to meet the additional 
friction with No. 8 shot. In the following table we give the weights 
of the respective charges of powder, and the per-centages of increase ; 
from which it will be seen that, with the l£oz. projectiles in the 
12-bore, 9 per cent, more powder was required with No. 4 shot, 11 per | 
cent, with No. 6, and 16 per cent, with No. 8, in order to produce 
velocity equal to that of the bullet. And the subsequent lines will 
show what were the corresponding additions to the amount of stress 
in the chamber of the gun, as well as the corresponding increase of 
recoil. These are the average results obtained by firing ten rounds of 
each of the cartridges used m the three bores : 

VaSIATIOHB OF PSB-CBBTAGB WITH BLACK POWDER ABT> DIFFERENT SlZSS 

of Shot, in 12, 20, and 28-bore Guns. 

12-Bobb and lgoz. Bullet. No. 4. No. 6. No. 8. 

< Powder charges 78grs 8CgTS £2grs 84grs. 

I =rper-centages 1*00 TOO 1-11 1-16 

Pressures TOO T02 1-05 T06 

Becoil l'OO 1*01 106 TOO 

20-BOBB AND gOZ. 

f Powder charges 61grs. 

I = per-centages 1*00 

Pressures 1*00 

Becoil 1*00 

28-BOBB AND |0S. 

f Powder charges 46grs. 

I » per-centages 1*00 

Pressures 1-00 

Becoil 100 



and lowest rounds in each of the three bores, when No. 4 black 
powder was used, are given in the following table : 

Variation in Velocities with No. 4 Black Powder. 

Bullet. No. 4 shot. No. 6 shot. No 8 shot. 

12-bore (l 8 oz.) 2% 3% 2% 3% 

20-bore (loz.) 2% 2% 2% 2% 

28-bore (2oz.) 4% 3% 3% 3% 

' Variation in Becoil. 

12-bore Uaox.) ............ 3% .,,. 5% 4% 5% 

20-bore (loz.) 3% 3% 5% 3% 

28-bore (goz.) 5% 4% .......«% 4% 

Variation in Pressure. 

12-bore (ljoz.) 8% 14% 14% 15% 

20-bore (loz.) 8% 13% 10% 17% 

28-bore (goz.) 11% 29% 25% 10% 

It will be observed that in this table we have represented the per- 
centages of variation in a fashion somewhat different from those 
previously given. This is owing to the fact that, in order to obtain 
a suitable basis of comparison, we had to take the average of each 
ten rounds as a special basis, then ascertain how much the highest 
round was in excess of this standard and how much the lowest was 
deficient. For instance, in one case the highest round might be 
1 per cent, above the average and the lowest 1 per cent, short of it. 
If all had been thus equally balanced, there would have been no diffi- 
culty ; but in another case the excess might be 5 J per cent, and the 
deficiency 2£, or vice versa ; while in other cases the results might be 
still wider apart. To state all these individual variations would be 
very confusing ; hence we give, in each instance, merely the sum of 
the two differences, as representing the total amount of variation. 

When we came to the two kinds of nitro powders used in the 
shortened barrels of three gauges, we found other differences. The 
black powder trials were carried out with full length of barrel and 
several varieties of shot. In the next experiments, with nitro-com- 
pounds, there was no change in the size of shot (No. 6 being used 
throughout). Ten rounds of each powder were fired from the three 
bores, with the charges stated below ; and it will be seen that, not- 
withstanding the reduotion of powder and shot, the pi assure increased 
with each diminution of. gauge,, as shown in .the accompanying 
diagram of averages of the three bores : 



2-46 



Tons per Sq Inch . 




3DI 



2 31 



E0.;to>re 

Concentrated Powder 
BulkTowder 



28 bore 



The full particulars of the individual pressures of the six series of 
ten rounds each are given in the following table : 
CBUSHER-GAUGE PRESSURES (in tons per square inch) with the three 
bores (12, 20, and 28), taken 1 inch from the breech, and arranged in order 
of pressures, highest first ; ten rounds each. 

12-Bobb, with lftos. No. 6 shot. 
Tons. Tons. Tons. Tons. Tons. Averages. 



Concentrated, C2-82 



(•2-82 ... 
12-37 ... 



2*76 ... 2-64 ... 2-55 



2-43} 



2*46 tons. 



26grs. ' 1 287 ... 2*31 ... 2*24 „. 2-24 ... 2*20 S 

8") 
42grs. ' 1 2*04 ... 2*00 ... 1*96 ... 1-92 ... 1*88 j 2#07 tons ' 



Bulk Powder, / 2*31 ... 2-24 ... 2*16 ... 212 ... 208] 



20-Bobb, with Zoz. No. 6 shot. 

Concentrated, C 306 ... 3«02 ... 8-00 ... 2-07 ... 2-94 }«.«,.,. 

22grs. (2-91 ... 2*88 ... 2*88 ... 2-85 ... 2*82) awm 

Bulk Powder, f 276 ... 2-61 ... 255 ... 2*49 ... 2-43? o.« of/>M 

S5grs. 12-37 ... 2*28 ... 2-24 ... 2'20 ... 2-00 J * w ton *- 

28-Bobs. with loz. No. 6 shot. 

Concentrated, ("3:56 ... 3-30 ... 3-24 ... 3-20 ... 2-97 >«. ftl f<M1 _ 

18grs. 12-91 ... 2-88 ... 2-76 ... 270 ... 2*61 J 5U1 tonB ' 

Bulk Powder, < 3 16 ... 3-06 ... 3-00 ... 2-85 ... 2'79\ 9ffn . . 

~'- * 12-73 ... 270 ... 2'67 ... 2-61 „.' w)* 81 * ** 
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The variation* of pressure of the above record, with the two 
varieties of explosives, are shown more briefly in the following 
summary, indicating the difference between the highest and lowest 
rounds of the respective series. 

PEB-CEXTAGE OF VARIATIONS IN PRESSURE. 

12-Bou. 20-Bobb. 28-Bobx. 

(26grB. and ljoi.) (22grs. and |os.) (18gra. and |oz.) 

Concentrated Powder ... 25% 8% 31% 

(42grs. and ljoz.) <85grs. and Jos.) (28grs. and |oi.) 
Bulk Powder 21% 32% 10% 

We may here mention that equal charges were used throughout in 
the same gun, whatever may have been the length to which the 
barrels were reduced. 

It seems rather strange that there should be so great a difference 
in the variations of pressure in the several bores ; but we can only 
conclude that it may have arisen from variations in the strength of 
the caps. There has, no doubt, been considerable improvement in 
the manufacture of caps during the last few years, but there is still 
something to be desired as regards regularity in their strength ; and 
an amount of variation which may not be of any great importance 
with regard to black powder, will have considerable effect on the 
nitrocompounds, and may influence some of them more than others, 
especially in barrels of different gauge. 

As we have previously stated, we did not attempt to regulate the 
muzzle velocity to any given standard, but simply adopted the weight 
of the respective powders as recommended by their manufacturers. 
And if the results stated at the beginning of this article are recapitu- 
lated by a per-centage method, representing the average muzzle 
velocity with the 30in. barrel by 1*00 in each instance, the means of 
comparison will be somewhat simplified. We also add the per- 
centages of recoil. It will be observed that the percentage in length 
of barrel differs widely from the percentages in other respects. 



PEB-CENTAGES IN LENGTH OF BARBEL, 
30in. 27in. 24in. 



AD three bores . 



1-00 



•90 ...... '80 



18-bore 
20-bore 
28-bore 

12-bore 
20-bore 
28-bore 



PEB-CENTAGES OF VELOCITY. 
Concentrated Nxtbo Powdes. 
30in. 27in. 24in. 

TOO . -99 ...... -95 

l'OO "97 -96 

1-00 . -98 "97 

Bulk Nrrmo Powder. 

1-00 «96 '90 

1-00 -96 '94. 

1-00 *97 *96 



21in. 


18in. 


-70 . 


*60 


23 in. 


18in 


-94 


..... «98 


«95 


..... -95 


-95 


-94 


'90 


-87 


-94 


*91 


-95 


-93 



12-bore 
20-bore 
28-bore 



Bulk Nrrao Powder, 

.. l'OO *98 -83 

.. l'OO -98 -96 

.. 1*00 -99 -98 



w ... 

'90 ... 

-85 ... 


... '90 
... *85 


*83 ... 

«94 ... 

'92 ... 


... '81 
... -93 
... *91 



Bun Nrrao Powdkr. 



Velocity.- 



PEB-CENTAGES OF BECOEL. 
Concentrated Nxtbo Powder. 

30in. 27in. 241n. 21in. 18in. 

12-bore 1*00 -99 -94 

20-bore l'OO ...... -95 -94 

28-bore 1"00 '94 -91 



To what extent the velocities and recoil varied in these three bores, 
with the two varieties of powder and the five lengths of barrel, will 
be seen by reference to the following details : 

VABIATIONS BETWEEN HIGHEST AND LOWEST BOUNDS AS 

BEGABDS VELOCITY AND RECOIL. 

Concentrated Nxtbo Powder. 

Velocity: 30in. 27in. 24in. 21in. 18in. 

12-bore 3% 5% 4% 4% 6% 

20-bore 5 9„ 10 9„ 7 „ 

28-bore 9 „ ...... 6„ S„ 3, 4„ 

Becoxl: 

12-bore 5% 5% 4% 9% 12% 

20-bore 12,, ...... 18, 15 16 „ 17 „ 

28-bore 17 „ 10 „ 14, 10, 9„ 



30in« 27in. 

«% 
6„ 
*.. 

U% 

10 „ 

8„ 



24in. 
8% 
6„ 
3„ 



18% 
12,. 

10 „ 



21m. 
5% 
7„ 
3„ 



16% 
19,. 
13 „ 



18in. 

12% 

5„ 

4„ 



13% 
13 „ 



12-bore 7% 

20-bore 6„ 

28-bore 7 „ 

Recoil : 

12-bore 6% 

20-bore 12 „ 

28-bore 9„ 

We have already given the fall records of velocity and recoil (ten 
rounds of each) with the two nitro powders, together with a com- 
parative diagram of corves. 

FURTHER COMM ENTS ON SHORTENED BARRELS 
WITH OLD AND HEW POWDERS. 

{Field, Oct. 22, 1898; Vol. 92, p. 683.) 

In four previous articles we have given particulars of the trials of 
three kinds of gunpowder (one black and two varieties of nitro- 
c impounds) in guns of three gauges (viz., 12, 20, and 28 bores) ; and 
with the nitros we have cut down the barrels stage by stage, in order 
to ascertain what influence the reduction in length would have upon 
a concentrated nitro-eompound in comparison with an older bulk 
varety. 

The results appear to demonstrate that one cannot lay down any 
definite lines as to the behaviour of explosives when tested under 
changes of condition that apparently are of very small importance. 
We have seen that, even when the steady-going and reliable 
old black powder is tested in guns of different gauge, there are 
considerable variations in the amount of pressure developed. If 
you chauge the size of your shot, you do not merely obtain a 
higher or lower rate of travel through the air (consequent upon 
the relative power of heavy or light pellets to overcome atmo- 
spheric resistance during their progress from gun to game), but 
you likewise have differences in the amount of friction in the barrel ; 
and therefore, unless you augment the powder-charge to counteract 
the effect of this increased friction, you meet with a reduction of 
muzzle velocity as well as the natural diminution of speed that is 
inherent on the passage of small pellets through the air. Moreover, 
if you enlarge the powder-charge, you not only increase the amount 
of stress in the barrel, but you add to the recoil rather more than 
double the proportion of increase of muzzle velocity— even supposing 
that all goes on regularly otherwise. 

Again, when you discard black powders for nitros, you have these 
variations intensified; while each nitro appears to have its own 
peculiar idiosyncrasy, and to require humouring in the way of cartridge 
cases. The diversity of effects produced by the same caps when used 
with different kinds of powder is often very remarkable. In the 
Field ^ of Feb. 7, 1891, we published particulars of a number of 
experiments made to ascertain the influence of a difference in strength 
of caps upon several varieties of gunpowder ; and we found that, 
although with each of the explosives then tried (eight in number) the 
time from the blow on the cap to the exit of shot from the muzzle was 
shortened a little by the use of stronger primers, the variations 
produced in other respects were certa'nly conflicting. 

With two of the nitro-oompounds the muzzle velocity was virtually 
equal with both varieties of caps; whereas a third nitro had its 
velocity raised 4 per cent, when the stronger sample was used; 
while the increase of Bpeed with the fourth nitro and the very same 
caps was 14 per cent. With the black powders, however, we did not 
anticipate much difference of behaviour, yet with the finest grab* 
(No. 2) the muzzle velocity was raised 4 per cent by the stronger 
caps, while with No. 4 grain it was only raised 1 per cent. ; but most 
remarkable of all, there was actually a decrease of 6 per cent, in the 
velocity with the coarsest grain (No. o) when the strong caps were used. 
We may add that the two varieties or caps were not one large and the 
other small, or containing different quantities of fulminating com- 
position, but were similar in size, though made by different English 
firms, and their main difference lay in the proportions and chemical 
qualities of the fulminate. 

Since those experiments were carried out, nearly eight years ago, 
the concentrated nitros have come into existence ; and our recent 
experiments serve to indicate some of the further complications which 
arise from their use. In the first place, the concentrated powders 
occupy much less spice in the chamber ; and what they are wanting 
in bulk, they make np for by the copiousness of the gases which they 
evolve on combustion. This diminution of bulk in the powder sadly 
interferes with the simplicity of the old theory relative to the velocity 
of the shot being dependent upon the number of diameters of bore in 
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the total length of the barrel ; and as each new conoentrated powder 
appears to occupy its own special amount of space, no general role 
would seem to be applicable except that of the number of evolutions 
of gas in the barrel. 

In a previous article (Oct. 1, 1898) we stated the number of calibres 
or diameters of several different bores in barrels of varioos lengths, 
and also said that if the " service charges " mentioned in the schedules 
of the Proof Acts were more closely adhered to, the length of the 
cylindrical body of shot in the barrel, and of the corresponding 
charge of black powder, would each approximate pretty nearly to the 
diameter of the bore. Since then we have measured the space 
occupied by the charges of powder and shot in the three bores used 
in our recent experiments, and may now state the particulars with 
the concentrated as well as the bulk explosives. 

No. 4 black powder, as is well known, is practically double the 
weigh" of Schultee— 82grs. of the former occupying the same amount 
of .space as 42grs. of the latter; but the corresponding charge of 
Ballistite is 26grs., and fills only about one-third of the space 
occupied by Schultze or No. 4. As the base of the cartridge oases 
used for the two nitros differ very much in shape, we measured the 
reapactive charges of the two powders in the paper shells, cut away 
from the metal base of the cases, and placed in a standing 
position upon a perfectly flat surface, so that the height occupied by 
each charge could be carefully measured. We also adopted the same 
method in measuring the length of the shot charges. The results, as 
nearly as we could ascertain them, were as follows : 



LENGTH OP POWDER AND SHOT CHARGES 

Schultze. 

Weight. Length. 

42grs. = "750 inch 

35 » = -812 * 

28 n = -812 n 





Ballistite. 


12-bore ... 


Weight. Length. 
26grs. = '250 inch 


20-bore ... 


22 » = -312 n 


23-bore ... 


18 n - «375 » 



No. 6 Shot. 
Weight. Length. 
•750 inch 
781 n 
812 » 



nmgnx. jl 
lioz. = -7 



It will be observed that the charge of Schultze powder and that of 
No. 6 shot are e^ual in length in the 12-bore, each being 750 inch ; 
so that in measurement they approximated closely to the diameter of 
the bore, which nominally is '729 inch, but practically includes any- 
thing up to 740. In the 20-bore, however, the length of charge, 
instead of b?ing reduced in proportion to the calibre, is somewhat 
increased, more especially as regards the powder, although the gauge 
has been narrowed from 729 down to '615. And in the 28-bore, 
both powder and shot charges are '812 in length, while the calibre 
is diminished to '550. 

Of course, the lengthening of the shot-charge io the narrow bore 
must considerably increase the amount of friction in the barrel, and 
thus add to the explosive force of the powder. Hence, although there 
is one third less powder and one-third less shot in the smallest gauge, 
the pressure goes up from 2'07 tons per square inch in the 12-bore to 
2*81 tons in the 28-bore with Schultze ; and from 2'46 tons in the 12, 
to 3*01 tons in the 28, with Ballistite. 

Were it not for the expansive force in the powder being thus 
developed by increas?d resistance, the longer charge of shot would 
be much retarded in the smaller barrel, unless the charge of powder 
were greatly increased. And when one considers that the area of 
pressure behind the shot diminishes as the square of the diameter of 
the bore, it becomes obvious that there must be a great increase of 
the pressure per square inch in the smaller gauge, to impart equal 
velocity to the shot. 

Supposing, for instance, that we take the circular area of the 12-bore 
to represent 1*000, the corresponding area of the 16-gauge would be 
'826, of the 20-bore 712, and of the 28-bore '570. Many persons 
employ the same charges of shot in guns of very different gauge. Jn 
our trials of 12 ; 16, and 20 bores, two years ago, charges of loz. and 
£oz. were used in all three gauges, and some people even use the loz. 
charge in 28-bores. And supposing, again, that the charge of shot in 
a 12-bore produced from the powder a stress equal to 2^ tons per 
square inch, the corresponding stress of the same charge in a 16-bore 
must exceed 2f tons per so. in. in order to impart the same velocity ; 
while in a 20-bore it would rise to 3£ tons, and in a 28-bore to over 
4} tons — without malting any addition for the greater amount of 
friction that arises from the diminution of gauge and consequent 
increase in length of the shot charge. 

Jn a previous article we stated how many diameters of gauge there 
are in the total length of the barrel with different bores. Now we 
repeat some of them, together with the number of gas expansions of 
the concentrated and bulk powders in equal length of barrels. 



NUMBER OF CALIBRES IN LENGTH OF BARREL. 
SOin. 27in. 24in. 21in. 

12-bore 41 37 ...... 38 29 

20-bore 40 44 39 34 

28-bore 54 49 44 88 '. 



18in. 
25 
29 
83 



12-Bore 



20-Bore 



23-Bore 



NUMBER OF GAS EXPANSIONS IN LENGTH OF BARREL. 

SOin. Win. 24in. 21in. 18m. 

C Ballistite ... 120 108 98 84 72 



(Schultze 
(•Ballistite . 
I Schultze . 
< Ballistite . 
<. Schultze . 



40 
96 
37 
80 
87 



36 
87 
33 
72 



77 
30 
64 
30 



07 



56 



24 

58 



48 



It will be observed that, with the 12-bore, the number of expansions 
of gas with Ballistite is three times as great as with Schultee, owing 
to the former powder only occupying one-third the amount of space 
thit is filled by the latter; and the same proportion continues 
throughout the whole five lengths of the 12-bore barrel. When, 
however, we come to the smaller bores, it would seem as though 
there were a falling off in the proportion of Ballistite in the lesser 
gauges; for the number of gas expansions with the concentrated 
powder in the 20-bore, instead of being three times as many as in the 
case of Schultze, is but little more than 2J times as numerous ; while 
in the 28-bore the expansions with the concentrated explosive are 
not much more than double those of the bulk powder. 

These changes, however, are more apparent than real, as the 
relative proportions of space occupied by the two powders still remain 
the same, viz., 3 to 1 ; but the length of the charges, in comparison 
with the length of the barrel, is much greater in the small gauges 
than it is in the largest bore. Thus, in the 12-gauge, the length of 
the powder-charge with Schultee and No. 4 black is almost identical 
with its diameter, while the length of the Ballistite charge is one- 
third that of the other two powders. In the smaller bores, however, 
the length of the shot charge much exceeds the diameter— that of the 
20-bore being 104, instead of 1*00 as in the 12-gauge ; while in the 
28-bore the increase is to 1'08. If, however, the charges had been 
reduced in proportion to the calibres, the length with the 20-bore 
charge should have been but '85, and that of the 28-bore only 76, in 
comparison with l'OO of the 12-bore. 

In onr last article (Oct. 15, 1808) we pointed out certain differences 
in the behaviour of the concentrated and the bulk nitro, showing that 
while there was a reduction in velocity in every instance with the 
former, whether there was a shortening of the barrel or a reduction 
of bore, with the bulk powder a reduction of velocity always occurred 
with the shortening of the barrel, but there sometimes is an increase 
of velocity in the smaller gauge. We repeat the tables in a somewhat 
altered form, and may call attention more especially to the differences 
between the 12-bore and the 20-bore with the 24in., 21in., and 18in. 
barrels. 

Concentrated Fowdsb Velocities, in feet per second, with reductions in 



length of barrel. 



Differences 
Differences 



SOin. 


27in. 


24in. 


21in. 


1257-16= 


1241-44= 


1197- 8= 


1189-19= 


-*33 


-49 


-21 


-28 


1224-32= 


1192-16= 


1176-15= 


1161- 8= 


-14 


- 6 


- 5 


- 8 


1210-24= 


1186-15= 


1171-18= 


1153-20= 



18uu 
1170 
-12 
1158 
-25 
1188 



12-bore. 

20-bore. 

23-bore. 

Bulk Powdbr Velocities, in feet per second, with reductions in length 
of barrel. 

18in. 

_ _ _ 1080 

Merenoes -46 -10 _ +38 ^ +86 ^ +3g 

Differences +7 „ _+3 _ _+4 _ _-7 ^ ^4 



12-bore. 
20-bore. 



SOin. 


271a. 


24m. 


21in. 


1237-62= 


1175-37= 


1118- 5= 


1118-53= 


-46 


-10 


+38 


+86 


1191-26= 


1165-14= 


1151- 2= 


1149-81= 


+7 


+3 


+4 


-7 


1198-30= 


1168-13= 


1155-13= 


1142-28= 



28-bore. 

We cannot but think that the difference in the number of expan- 
sions of gases has something to do with this variation in the 
performance of the same guns with the two classes of powder. 
There is also a difference in the rate of pressure at various points 
of the barrel with the different classes of powder. 

In our previous article we gave some statistics which showed the 
per-centage of variations exhibited between the highest and lowest 
rounds recorded in the respective series of ten cartridges each, when 
the guns were loaded with No. 4 black powder, as well as when the 
two kinds of nitro-componnds were substituted. The variations with 
the three powders and No. 6 shot, in the 30in. barrels, were as follows : 

Vabutiohs or Velocity bstwh* Highest ahd Lowist Bounds. 
Powders. 12-Bore. 20-Bore. 28-Bore. 

No.4Black 2% 2% 3% 

Conoentrated Nitro 8% 5% 9% 

Bulk Nitro 7% 6%. 7% 
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Vabiatiovs op Bbooil betwbbh Highest and Lowest Rouhds. 
Powders. 12-Bore. 20-Bore. 28-Bore. 

' No. 4 Black -4% 5% 6% 

Concentrated Nitro 5% 12% 17% 

Bulk Nitro 6% 12% 9% 

VaSIATIOXS OF FRB88URB BXTWEE* HIGHEST AKD LOWEST ROUNDS. 

Powders. 12-Bore. 20-Bore. 28-Bore. 

No.4Black 14% 10% 25% 

Concentrated Nitro 25% 8% 81% 

BulkNitro 21% 32% 19% 

As previously stated, these were the variations which occurred with 
the 30in. barrels ; but when the barrels were shortened, other irregu- 
larities came in, and increased as tin bore diminished. With the 
black powder there was no shortening of the barrels and the varia- 
tions were comparatively small ; with both nitros the variations were 
considerably increased, and the concentrated powder was influenced 
most in the smaller bores, while the bulk powder occasionally showed 
as much or more divergence with the largest bore. But one of the 
strangest features was the difference of proportion between velocity 
ani recoil in successive rounds from the same guns. 

On looking at the black powder records (on page 370) one sees few 
divergences, as the velocity and recoil rise or fall verv nearly pari 
vassu ; but such differences as there are, occur mostly in the smallest 
bore. 

With the two nitro powders, in the 12-bore gun, there are 
likewise not many irregularities, but the widest differences occur wi'h 
the shortest barrel. In the 20- bore, however, there ii a considerable 
change, and many are the fluctuations between velocity and recoil — 
the one rising where the other falls, and vice versa. We give some 
of the instances in different lengths of barrel : 

Velocities and Recoil with Concentrated Nitbo Powder. 



30m. Barrel. 


27in. Barrel. 


?4:n. Barrel. 


21in. Barrel. 


18in. Barrel. 


Veloc. Recoil. 


Veloc. Recoil. 


Veloc. Recoil. 


Veloc. Recoil. 


Veloc.Recoil. 


Ft.uec. Ft.lb. 


Ft.sec. Pt.lb. 


Ft.sec. Ft.lb. 


Ft.sec. Ft.lb. 


Ft.sec. Ft.lb. 


1245 ... 22*4 


1250 ... 28-0 


1220 ... 21*8 


1205 ... 210 


1210 ... 22 


1240 ... 23*0 


1230*... 21-3 


1200 ... 22-0 


1131 ... 21*2 


1205 ... 22 


1225 ... 23*1 


1225 ... 22*0 


1195 ... 21*6 


1149 ... 19*6 


1167 ... 20*2 


1210 ... 21-8 


1158 ... 19-2 


1172 ... 210 


1149 ... 18*9 


1163 ... 20-0 


1200 ... 22*0 


1145*... 22'4 


1163 ... 21*4 


1136 ... 20 6 


1154 ... 20'4 


Vbi 


-OCITIE8 AND R 


icoil with Bui 


<e Nitro Powd 


BR. 


30in. Barrel. 


27in. Barrel. 


21in. Barrel. 


21in. Barrel. 


ISin. Barrel. 


Veloc. Recoil. 


Veloc. Recoil. 


Veloc. Recoil. 


Veloc Recoil. 


Veloc-Recoil. 


Ft.sec. Ft.lb. 


Ft.sec. Pt.lb. 


Ft.sec. Ft.lb. 


Ft.sec. Ft.lb. 


Ft.sec. Ft.lb. 


1210 ... 21-8 


1163 ... 210 


1154 ... 20-6 


1172 ... 21 2 


1132 ... 20*4 


1205 ... 221 


1163 ... 20'8 


1145 ... 19'8 


1167 ... 21-5 


1128 ... 21-0 


1190 ... 22-5 


1158 ... 20*9 


1141 ... 20-5 


1141 ... 20*0 


1134 ... 20-1 


1186 ... 21*4 


1128 ... 20*5 


1141 ... 19*6 


1132 ... 194 


1115 ... 203 


1181 ... 217 


1128 ... 20*0 


1136 ... 20*9 


1128 ... 20-1 


1115 ... 20-0 



The above representations of five out of the ten rounds fired with 
the respective lengths of barrel will show how many were the fluctua- 
tions in the 20-bore gun. For instance, with the 27in. barrel, and the 
concentrated powder, in the two rounds marked with the asterisk (*), 
the lowest round has 85ft. less velocity than the upper one, yet the 
recoil is 1*1 ft.lb. higher ; and, lower down, with tn<» bulk powder, 
there are several instances of equal velocities and different amounts of 
recoil. 

We imagine that these irregularities arise from the greater influence 
of the caps in the smaller bore. As we said before : 

In the first place there is the greater amount of friction consequent on 
diminution of bore, which leads to the development of greater force in the 
powder ; and there is also increased detonative effect on the explosive used, 
owing to the lesser charges of powder fired in the small cartridges being 
acted upon by caps of the same size as those employed in cartridges of 
larger gauge. Hence, if one uses 50grs. of powder in the narrow bore, and 
80grs. in that of wider gauge, the effect of the ignition upon the smaller 
charge of powder would be very similar to that of adding 60 per cent, to 
the quantity of fulminating composition used with the larger charge. 
Accordingly, the powder would be rendered additionally sensitive, so 
to speak, and any little excess or deficiency in the amount of detonating 
composition in individual caps would become intensified in the explosive 
results. 

When there happens to be a cap that is a little stronger or 
weaker than the average, it produces a quicker or slower com- 
bastion in the powder. If there is a very rapid combustion, it 
adds to the initial movement of recoil as well as to the increase of 
pressure in the chamber, although the differences may be " toned 
down " as the shot passes up the carrel, as were the pressures of the 
concentrated powder in the flat-based case (shown in Mr Griffith's 
table, previously quoted), so that the stress in the chamber, may not 
increase the muzzle velocity of the «hot, although it may add to the 
" kick " of the gun. 



When the 28-bore was used, the differences became more pro- 
nounced; but unfortunately some of the records were not pre- 
served, as their bearing upon ^ the present considerations was 
not then foreseen; and occasional rounds proved so erratic 
that it seemed unfair to the respective powders to publish 
such records as correct illustrations of their doings. We may 
mention, however, that with one round of Ballistite the velocity was 
100 f.s. below another of the same series ; and a similar one with 
Schultze wher^ the difference amounted to 140 f.s., but we do not 
know what were the differences of recoil. The omission of these 
rounds, however, necessarily has the effect of making tin 28-bore 
records appear more regular than those of the 20-bore, whereas we 
have no doubt that the reverse was the case. 

There is another matter which should also be borne in mind in 
connecton with the employment of nitrocompounds in guns of 
narrow gauge, and that is, that some powder a which answer very well 
in the 12-bore give very different results in the 20-bore and smal er 
gauges. Examples of this came within our experience about four 
years ago, when we carried out a lengthy series of experiments with 
blac'c and nitro powders in guns of 12, 16, and 20 gauge, in order 
to ascertain what would be the probable result of firi-g very 
heavy # charges. We gradually increased th • amount of powder 
used, in definite proportions, and found that with some of the 
powders the charges could be increased without risk For example, 
with Schultze, E.G., and Amberite, as well as with the bia;k 
powders, the increase of stress was very moderate, which- 
ever was the bore used; but with some others there was a vast 
increase of pressure in the smaller bores, and it appeared that 
several oF the manufacturers did not possess any crusher-gauges 
besides the 12-bore, and had no idea thit their powders 
would rot behave alike in smaller barrels. Moreover, the same 
powders acted very differently when other cartridge cases were 
used. 

One English powder, when used in English 12-bore flat-base cases, 
gave an average pressure of 3} tons per square inch ; but when tried 
in foreigu cases with conical base they averaged a trifle over 12 tons, 
or little more than half the former pressure. We had not sufficient 
of the foreign cases to carry the experiments further ; but we had 

Sreviously tested a foreign powder in foreign cases of the same 
escription, and here there was also a considerable difference in the 
average results, though not to quite the same extent as with the 
English powder. However, average results are not everything, as 
guns are not usually fractured by average pressures— it is the fluctua- 
tion between highest and lowest that is to be feared ; and (though 
there may probably be no actual burst) if a man has been firing 
round after round with comparatively little recoil, and then encounters 
a very violent " kick," he is very likely to curse the powder, whereas 
in reality the caps were the caue of the unpleasantness. As the 
same powder was used in 12, 16, and 20 bore cases, both English and 
foreign, we here give the per-centages of difference in pressures 
between the highest and lowest rounds of the same powder in the 
three bores : 

Variations. 12-bore 16-bore. 20-bore. 

English cases 6} per cent 13 per cent 3 per cent. 

Foreign cases 63 „ 25 „ 59 „ 

It has often been said, with respect to nitro powders, that "caps 
are the masters of the situation;" and to paraphrase an ancient 
saying, one may ask, " who is to keep a check on these masters ?' ' We 
cannot but think that, eventually, the makers of the powders will have 
to take a more promiment part than they do at present in the regula- 
tion of the primers which serve to ignite their products. As was 
shown by illustrations published in the Field of April 9, 1898, repre- 
senting the curves made automatically by a number of different nitro- 
compounds, when ignited in the barrel of our new pressure apparatus, 
most of the powders, concentrated as well as bulk varieties, produce 1 
curves giving a very close resemblance when used with suitable cups ; 
but when unsuitable caps were substituted with one of the same 
powders the curve produced had a very heaped-up and exaggerated 
appearance, while the pressure was much higher. We think that, 
by means of this apparatus, together with the aid of the crusher- 
gauge, and the use of cartridge cases of the coned-base as well as 
the flat-base type, something may be done to find a reason for the 
peculiar behaviour of the same powders under the apparently slight 
change of circumstances 

One alteration which we should like to see carried out in the 
cartridge cases for small-1 ore guns is to lessen the size or contents of 
the caps in proportion to the diameter of the bore. But in making 
this suggestion we cannot overlook the fact that the ammu- 
nition makers of the present day must have a very lively expe- 
rience, in endeavouring to meet the requirements of the numerous 
explosives which are placed upon the market. Time was, and not 
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bo long ago, when, if a new powder was brought forward, and did not 
suit itself to the caps that were then manufactured, so much the 
worse for the powder. Nowadays, however, very great pains are 
taken to make caps to suit the respective powders ; and when, after 
much trouble, the manufacturers fancy they have overcome the 
difficulties relative to suitable cartridge cases for this or that 
nitro, it must be very veiatious to find that many of the complaints 
which arise are due to the carelessness of sportsmen themselves ; as, 
for the sake of saving a sixpence or two per hundred, thpv will buy 
cartridges loaded in common oases, not made for the special explosive 
which they wish to employ, and which, however well such cases might 
answer with black powders, will certainly not do equally well with 
the various nitrocompounds. 



ENERGY OF BLACK POWDERS AND NITRO- 
COMPOUNDS. 

(Field, June 22, 1895 ; Vol. 86, p. 896.) 

Sir, — I should feel much obliged if you could give me some infor- 
mation about the following questions : (1) What amount of energy in 
feet-pounds is contained in lib. of (a) smokeless powder, (fc) black 
powder, (c) nitro-glycerine, (d) gun-cotton? (2) Which, in your 
opinion, of the smokeless powders gives the least residue ? What 
would be the nature and the percentage of the residue left ? — E. E. J. 
[Prom data given by Berthelot in * r Explosives and their Power" 
(published by John Murray), we find that the amount of energy, per 
pound of explosive, in the smokeless powders (such a Schultze, E.G., 
S.S., and Amberite) is rather over 19 foot-tons ; in black powder it 
is about half a* much, or rather over 9£ foot-tons ; in nitro-glyoerine, 
34} foot-tons ; and in gun-cotton 24$ foot-tons. > As regards the 
amount of residue, we think there is no material difference between 
the above-named nitro powders ; it is of a fibrous character, and 
averages about 10 per cent. We need hardly say, however, that if 
the charge used of one powder is heavier than that used of another, 
the total amount of residue would be increased, although the per- 
centage may be the same. With black powder, the weight of the 
charge ordinarily used is about double that of some nitrocompounds . 
and nearly three times as much as others ; and as the amount of 
residue in black powders is about 60 per cent., it will be readily seen 
that the black would give about twelve times as much residue as some 
nitro powders and about (igh'een times as much as others. — Ed.] 



NOTES ON THE CAUSES OF "BALLING" AND 
OTHER IRREGULARITIES JJT SHOT CHARGES. 

{Field, Nov. 12, 1898; Vol. 92, p. 808.) 

Thkrv recently appeared in the Field a letter suggesting that 
we should supply an article relative to the balling of shot charges. 
Having on various occasions published information on this subject, 
we did not at once act upon the suggestion, but having since 
looked up the reports of experiments previously carried out, we 
now propose to summarise the results ; and, although some of the 
details will doubtless be familiar to many of our readers, they will 
probably be new to others, and so may be found worthy of repetition, 
as a text whereon a few comments may be made. 

In the first place we may mention that we are unable to lay down 
any simple and definite rule as to what will produce or what will cure 
" balling ;" for that which may cause it in one instance will not 
necessarily do it in another ; and what may remove it with one gun 
will not effect a remedy where the conditions are different. Thus, 
the balling may arise, to a greater or less extent, from the pro- 
perties of the powder, or the boring of the gun, or the quantity 
of shot used, or the size of the pellets, or the nature of the wads, 
or the length of the cartridge case, and possibly some other condi- 
*;««- n««-^.««„*iy j ft u^y ^q m08 fc unfair to a new powder, or a 



new kind of cartridge, to give it a general condemnation because 
balling of the shot has occurred in the gun of Mr A., B., or C. 
Nevertheless, the owners of such guns would be perfectly Justified in 
resolving to continue the use of any other powder or cartridge which 
they had found did not produce so dangerous an effect in their 
favourite weapons ; whereas they would be wrong if they assumed 
that all other guns must be affected in a similar way to their own. 

As to the Nature of the Powder. 

Generally speaking, balling would be most likely to occur with a 
quickly-igniting powder, especially if a heavy charge of shot be used. 



tions. 



In the early days of smokeless powders, there was a common 
impression (not even now extinct) that a nitro- compound, being 
similar to gunootton in its chemical properties, must necessarily be 
very quick in ignition, and consequently dangerous. The fact is, 
however, that the only nitro-compound then known (Schultze) was at 
that time so slow in ignition that a priming of black powder was often 
put into the cartridge case before pouring in the nitro charge, in order 
to quicken the explosion ; and this "amateur doctoring" became a 
fruitful cause of burst barrels ; whereupon the powder was usually 
blamed, instead of the fault being attributed to the folly or ignorance 
of the loader. Such a quickening of ignition would be very likely to 
produce " balling," if it did nothing worse. 

In later days, however, it has become not uncommon to explain 
matters by saying that nitro powders (i.e., of the older bulk varieties) 
are "slow in ignition, but quick in combustion." And this more 
aptly represents the facts ; for although the shot-gun nitros are, as a 
rule, not so slow as they originally were, they ignite much less quickly 
than the ordinary black powders, as may be shown by the following 
little table which we have framed from particulars contained in Mr 
Griffith's lecture on " Tests of the Strength of Gunpowders," quoted 
in the Field of Oct. 1, 1898, p. 558. 

Supposing the rate of ignition of No. 2 black powder to be based on 
the time occupied between the blow on the cap and the movement of 
the shot for the first three inches in the barrel, and that this amount 
of time be represented by the number 1*00 ; and supposing likewise 
that the rate of combustion be based on the time occupied in 
traversing the next twenty-one inches — i.e., up to two feet, beyond 
which the estimation might be less accurate— the results, as calculated 
from Mr Griffith's statistics, would stand thus with the five powders 
named : 

Proportionate Times or Ignition and Combustion. 

No. 2 Condensed No. 4 No. 6 Bulk 

Black. Nitro. Black. Black. Nitro. 

Ignition (Sin.) 1*00 1'39 192 2-25 3'82 

Combustion (21in.) 100 1'06 1*13 T23 1*06 

The bulk nitro here used was Schultze, but the name of the con- 
densed nitro was not mentioned in the lecture. It will be found, on 
comparing the respective times, that the ignition of the bulk nitro, 
instead of being quicker than that of black powder (as was formerly 
imagined) occupied nearly four times as long as No. 2, or twice as 
long as No. 4, and nearly 1| times as long as the slow-burning No. 6 ; 
whereas in quickness of combustion (when once ignited) Schultze was 
only surpassed by No. 2. And we may add that the muzzle velocity 
is practically the same as that of No. 4 black — such being the stan- 
dard up to which Schultze is expressly manufactured. 

No. 2 black being thus quicker in ignition than either of the other 
explosives named, is the most probable of them to cause balling. But 
there is another powder that would be still more likely to do so if it 
were used in shot guns— which it seldom or never is nowadays. That 
powder is No. 1, of which we had a rather remarkable experience 
nearly ten years ago. About that time there had been a good deal of 
controversy relative to the shooting qualities of the guns of our 
ancestors, when oar old friend "20,000 Shots," and several other 
correspondents, sent to us for trial a number of antique weapons, both 
flint and percussion, and we tested them for pattern and penetration 
(using Mr Walsh's force-gauge), as well as for velocity (taken by 
chronograph). We were told by " 20,000 Shots" that the charges 
which he and his brother had been in the habit of using, in their 
young days, were 2drs. or 2£drs. of G. & H. Treble Seal fine-grain 
powder, with lios. or l£oz. of shot ; while Messrs Curtis and Harvey 
mformed us that this corresponded with their No. 1 Treble Strong of 
modern days ; and they very kindly supplied the powder for our 
trials, and assisted in the experiments. 

We not only tested these guns at the target, but (by means of an 
Allport gauge) we ascertained the dimensions of bore throughout the 
full length of the barrel, and published the diameters to the 
thousandth part of an inch, thus revealing some of the secrets of the 
borers of barrels a century or more ago. 

We can only briefly notice the results (which were detailed at 
considerable length in the Field of March 30, 1889), but we may 
mention that half a dozen rounds were tired from each barrel ; that a 
11 -bo re flint gun (single barrel), a double flint 16-bore, a double 
20-bore percussion gun by Joe Manton, and a double percussion 
12-bore by Westley-Richards (the property of the grandson of Colonel 
Hawker), all balled more or less when this fine-grain powder was 
used. 

In order to draw a line of comparison between the guns of the past 
and those of modern days, we tried the same powder and charge in a 
12-bore breechloader ; and the balling was worse than before, owing 
to the powder being brought into more direct contact with the 
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detonating flash, by the cap being inclosed within the cartridge; 
besides which, there was greater resistance to the movement of the 
shot, through the turnover of the cartridge case, than would be likely 
to occur with a charge loaded at the muzzle, and this would also be 
likely to quicken the explosion and increase the balling. The mean 
velocity of the shot for a distance of 40 >ards with the balled charges 
averaged nearly 200ft.tec. higher than those rounds which did net 
ball. Various kinds of wads were used, from brown paper to punched 
cloth and felt, bat we cannot repeat the whole of the details here. 

We subsequently carried out some further experiments, and found 
that the old single flint gun balled eight times out of twelve with 
14oz. of shot, several of the charges being thrown in one solid mass 
like a bullet, and making deep indentations in the iron target at 
40 yards; but when the weight of shot was reduced to l|oz. the 
tailing diminished in frequency, and with loz. of shot it seldom 
occurred. When two felt wads were used between powder and shot, 
the old flint gun, instead of balling eight times out of twelve, with 
Uoz. shot, only balled twice ; while there was no balling whatever 
with l£oz. and loz. charges. When No. 4 black powder was substi- 
tuted for the fine grain, no balling occurred, whatever wads were 
used. But on a smaller size of shot being substituted, the balling 
increased, except when an extra felt was inserted between powder 
and shot, whereupon the balling ceased. 

All the above-mentioned experiments were carried out in cylinder 
barrels ; but on similar experiments with No. 1 powder being made in a 
chokebore, it could never be induced to throw the charge in a com- 
pact mass. Now and then there might be a charge thrown in several 
clusters with a large number of detached pellets ; but these clusters 
disappeared with the use of an additional felt wad, or powder of 
coarser grain, or a reduction in the weight of shot. 

The conclusion at which we arrived was that the balling always has 
its origin at the breech end of the barrel, and is caused by the sudden 
blow imparted to the pellets when there is a very quick ignition of 
the explosive, as the greater portion of the powder is converted into 
gas before the shot has time to move. But the tendency to ball is 
checked by a reduction of the shot chirge, and the use of sufficient 
elastic wadding to mitigate the impact of the blow. 

Caps and Strikers. 

However regular a powder may be when tried under exactly the 
same conditions, there are sure to be variations when the conditions 
are changed. Some explosives, too, are more sensitive to such 
changes than others. Black powders are not affected to the same 
extent as nitros, and the condensed nitro alluded to in the preceding 
table would doubtless be more affected than the bulk nitro. 

Caps nowadays are more regular than they used to be ; neverthe- 
less, all are not alike, either m regularity or chemical composition. 
But however regular the caps may be made, they will not produce 
equal effects if they are ignited bv means of badly-shaped 
strikers. Vet, what amount of pains does the average sportsman, 
or even the average gunmaker, take to ensure that the strikers 
of their guns are of such a form as will produce the best results ? 
Makers of powders, however, have taken an infinite amount of trouble 
to put them in the proper track. We published in the Field of 
April 10, 1897, details of an elaborate series of experiments carried 
out by Mr Griffith, of the Schultze Company, showing the various 
effects produced in time of ignition, velocity, recoil, and misfires, by 
different forms of strikers ; and there was a woodcut showing a little 
gauge made to me j sure the shape of the point. We wonder how 
many gunmakers have taken the trouble to follow out Mr Griffith's 
instructions ! 

Mr Borland, of the E.G. Company, likewise has been active in 
similar work, and delivered a lecture to members of the Gunmakers' 
Association, some particulars of which appeared in the Field of 
May 1, 18iJ7. Mr Borland's experiments appeal to the eye, as he 
invented for his purpose a method of photographing the shape of the 
flame produced by the explosi n of the cap. He said : 

Fig. 3 represents a recent issue of large nitro caps, and is certainly irre- 
proachable. 




Fig. 3,— Regular Caps with Good Strikes. 



Fig. 4 is the same as No. 3, but the striker used for this series was of 
■lightly smaller diameter than recommended by the makers ; and the end 
more coned than deemed desirable by them. The moral is obvious. 



* * * A 



Fig. 4.— The Same Batch o» Caps with Faulty Strih :r. 

Here it will be seen that the game batch of caps which produced 
five flames in succession almost exactly alike, when ignited by a 

Sroperly-sbaped striker, gave very different shapes with a striker of 
ifferent form. Two of them were tolerably regular, though not quite 
so full as before ; two were eo diminutive that they probab' y might 
cause hang-fires ; and the remaining one had a long forked flame. In 
other instances, where the blow on the cap was heavier, the flash was 
much longer and more powerful, and, if injected into a charge of very 
sensitive nitro, might not improbably cause a balling of the shot. 
Yet sportsmen would be much more likely to lay the blame on the 
powder, instead of on the lock mechanism of the gun. 

Balling may be Chiefly Due to the Gun. 

It not unfremently happens that the same cartridges will pro luce 
balling in one gun, and not in another. For instance, a few month* 
ago a correspondent forwarded to us some cartridges, and asked if we 
could explain the causeof their balling so frequently. We fired them 
in oir ordinary experimental 12-bore, and, finding no symptom of 
balling, asked him to send us his gun for examination. On receiving 
it, we found that the cone in the chamber was too short and abrupt, 
and we accordingly suggested that it should be lengthened and made 
more gradual — which we believe was done with good effect. 

In some instances of this kind the occurrence of billing may cause 
a powder to be unjustly condemned. It will probably be remember..*! 
by some of our older subscribers, that in 1880 the use of Schul'ze 
powder and chilled shot was prohibited at Hurlingham, owing to the 
frequent balling of shot charges. The high wooden fence at the far 
side of the inclosure (distant 106 yards from the 30 yards mark) had 
been punched through as if with a bullet, although the boards were 
If inches in thickness. After a short time it was found that the new 
fence was also damaged by balled shot, though neither of the sap- 
posed offenders was then in use there. Eventually, we believe, the 
mischief was traced to particular guns, which were re bored at the 
cone, and the prohibition as to the use of "sawdust" powder and 
chilled shot was thereupon withdrawn. 

There aro, however, many instances in which the sime gun is used, 
with the same charges of powder and shot, but balling is caused by 
some other variation — such, for instance, as difference of wads or 
cartridge case. For example : 

The Length of the Cartridge Case. 

Several instances have been brought to our notice in which balling 
has been caused by the employment of longer cartridges thau the gun 
was bored for. 

When a 2|in. case is loaded with an ordinary charge of powder and 
shot, and the end is turned over, the cartridge will enter freely into 
many a 2£in. chamber; but on the gun be ng fired, an I the eise 
unrolled to its full length, the paper overlaps the cone, and the space 
through whi h the shot and waas have to be driven is thus reduced 
to considerably less than the ordinary size of the bore. Accordingly, 
when the * hot-charge is about to quit the case, it meets with an 
abnormal check ; the pellets have to be jammed very tightly together 
in order to squeeze their way through the narrow limits ; the powder, 
instead of burning at its ord nary rate of speed, has its combustion 
quickened, and the rapid evolution of gases in the confined space pro- 
duces an intense strain in the chamber, causing the shot to ball, if 
the action u strong, or crippling the gun if the action U weak. We 
give [see next page] a copy of a photograph exhibited by Mr Griffith 
of a pattern made under similar conditions in a chokebore gun. 

We think it very probable that something of the same kind occurred 
when the balling took place at Hurlingham and the Gun Club, 
eighteen years ago. In those days there was, as now, a limit of the 
shot-charge to l^oz., but there was no limit as to the quantity of 
powder or the weight of the gun. Some of the competitors, taking 
advantage of this laxity, had guns made up to 101b. or more in 
weight, and used from 4drs. to 6drs. of powder ; while others, 
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although they may not have had special guns made, doubtless 
crammed in as much powder as they could get into a cartridge. If, 
then, in so doing, they used longer cases than their gons were bored 
for, the mystery as to the balling would be readily explained. Be 
that as it may, however, a limit was put upon the charge of powder 
as well as the weight of the gun, and there has been no restriction 
since on the nature of the powder or the hardness of the shot. 




As a matter of course, the employment of short or " Pygmy " 
cartridges in guns chambered for longer cases could not cause an over- 
lapping of the cone ; but in some guns they might possibly lead to 
balling— especially if the full l|oz. charge were used. Such, how- 
ever, is not done in the '' Pygmies" now sent out; nor has it been 
done for a long time past. Indeed, before we ever published any 
notice of these cartridges, we suggested that nothing exceeding loz. of 
shot should be used m them ; and Mr Lancaster readily adopted the 
suggestion. With lioz. of shot, in such short ca«es there could not 
be a large amount of space to devote to soft felt wads, and if the 
end of the chamber should happen to have been somewhat distended 
by wear, or if it were originally made a rather loose fit with the 
full-length cartridge case, the gas might possibly rush past the wads 
and mi ogle with fiie shot, thereby prod icing fusion of the pellets. 
Two illustrations, given further on, may explain this more clearly. 

The Varieties of Wads. 
Soft elastic wads have a considerable influence in preventing the 
" jamming " together of the shot pellets, and in lessening the amount 
of balling. Therefore they are much to be preferred to ^ hard 
inelastic wads ; although the latter may produce higher velocities as 
well as higher prepsures, but with more irregular patterns. When 
the wads are too small in gauge, they are more easy to load, but 
much worse to shoot with ; and Mr Griffith, in his lecture, showed a 
photographic copy of a pattern which much resembled that which is 
given above as regards balling, but there were not much more than 
half as many pellets in the smaller circle. And the lecturer said : 
"A tight waa is an absolute essential to good patterns. I show a 
view illustrating a loose wad, and the powder gas passing — a fruitful 
source of balling." 




Gas Busvnro past Loose Waps. 



Subsequently, in the course of the same lecture, Mr Griffith said » 
Now a word as to Balling ob Clustbbxho. This arises from one of two 



1. By Welding ot the shot.— This is caused either by violent impact against 
the wad, or the turnover, or the cone ; or from violent powder, or from an 
overload. When arising from these causes, it may often do oared by using a 
softer wad, so as to provide a kind of spring to break the blow. It is also 
caused by using too long a case in the chamber, the shot being jammed 
together. 

2. ByFuaion of the shot itself.— This is caused by the hot gases of the 
powder combustion getting past the wad and among the pellets of the 
shot; either from too loose a wad, or from too long a chamber. A tighter 










Gas chxcxbd by Exfahsxo* or Soft Fblt. 



wad will often cure this in the first case, and a more elastic wad in the other 
ease. The elastic wad swells out, as is shown here, and stops the passage of 

Tnisballing is more found with the cylinder guns than with the chokes— 
the constriction in the latter breaking np the mass of shot somewhat, and 
producing clustering rather than balling. I have traced it sometimes to the 
fact that the actual bore of the cylinder barrel is larger than that of the 
choke, though of the same nominal figure. 



Hard or Soft Shot. 

This is a subject respecting which we carried out some extensive 
experiments, and published the results in the Field of Feb. 6, 1892. 
There had been some serious accidents from glancing pellets, and the 
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blame was generally laid upon the chilled shot ; but in carrying out 
the investigation we endeavoured to ascertain whether there might 
not be some other factor also at work, bo we tested the two kinds of 
shot under various conditions, such as quick and slow powders, choke* 
bore and cylinder barrels, and a gun with an abrupt cone. The 
results obtained demonstrated that the quick powder (No. 2 black) 
produced much more scattering of the pellets than the slow powder 
(8ckult£e); that the vagaries of the soft shot were more pronounced 
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than those of the chilled shot ; that the abrupt cone made matters 
worse with both kinds of shot ; and that there were very remarkable 
results when the quick-burning powder and soft shot were used 
together in the choked barrel. We give above a diagram of the 
pattern made by this combination on an unusually large target 
(rather over 16ft. in diameter), distant 28 yards from the firing point. 
The circles were drawn after the round was fired ; and it will be 
seen that out of the entire charge of 304 pellets of No. 6 shot, 200 
were in the 30in. circle ; while in the space between the 24ft. ana the 
10ft. circle only a dozen pellets were scattered about ; but beyond the 
10ft. circle, on the left, there was a "string" of twenty pellets, 
which appeared as though they had been thrown off in a compact 
body by a partial balling of the charge ; besides which there must 
have been outside this huge target alxrat seventy pellets that passed 
away leaving no sign. If the barrel had been a cylinder, it is not 
improbable that the whole charge would have been one compact 
balled mass ; whereas in a choked barrel, if compacted at the breech, 
the charge would be broken up at the muzzle of the gun. 

Results of an Accident from Balled Shot* 

It may be of interest to reproduce the following extract from the 
British Medical Journal of June 23, 1888. It shows at what an 
immense distance a mass of balled shot may do serious mischief, if it 
does not actually produce fatal effects. The particulars are condensed 
from a report' given by the surgeon who attended to the injuries of 
the wounded man : 

W. L., when leading a horse and cart along the rood, heard two shots in 
quiok succession ; the second struck him in the face, and caused a roundish 
wound, large enough to admit a finger. The jaw was broken, and some teeth 
were carried away ; and there was also a small wound on the cheek, which 
might have been made by a single pellet of shot. • • . The probe 
detected some hard substance, which was grasped by forceps, but crumbled 
under its grip. Withdrawal of the forceps was accompanied by a shower of 
shot falling to the floor. The blades held a lump of four pellets firmly 
stuck together, and much of what was then and subsequently removed 
consisted of pellets in twos and threes* The amount recovered was one- 
third of an ounce. The shot was fired from the raised bank of the Trent 
across a field, the distance to the road being 133 yards. It was fired at and 
killed a pheasant. The shooter saw the cart, but said it was out of the line 
of fire. 

The points worthy of note are: 1, the distance— 133 yards ; 2. the amount 
of shot recovered— one-third of an ounce ; 3. the statement that the man 
was out of the line of fire. In regard to point 3, 1 have been told of two 
other oases of strong pellets hitting persons quite out of the line of fire. As 
to point 2, the shot was carried in a lump ; and this perhaps explains 
point 1. M. E. J. Bbhbshdt, L.B.C.S. and P., Ed. 

Burringham, Doncaster. 

From the results of experiments and observations, we should think 
it probable that the victim was wounded by a charge of soft shot, 
fired from a cylinder barrel having a sharp cone, and loa ed with a 
quick-burning explosive. And considering that, in the oase of the 
charge depicted in the last illustration, there must have been seventy 
pellets outside the 16ft. circle at 28 yards, it is not very surprising 
that, at about five times that distance, the wounded man was struck 
by an erratic bunch of shot, although he was considered to be out of 
the line of fire. It shows, however, the necessity of taking every pre- 
caution to guard against the risks that may be run by the use of guns or 
ammunition that have a tendency to cause the balling of the shot-charge. 



THE LEADING OF SHOT GUNS. 

{Field, Oct. 22, 1898 ; Vol. 92, p. 684.) 

Sir, — Would you kindly inform me whether a shot-gun leads 
inside the barrels from any defect in the gun itself ? I have a 16- bore 
by Bland which, after even one shot, leads considerably. I use the 
usual charge of Schultze and chilled shot. I have had a rifle literally 
lined with lead after cleaning it with almond oil, although the rifling 
(Metford) never caught the lead before or since. Will the cleaning 
oil (vaseline) which 1 use for the shot-gun cause the barrels to lead P 

Carcavellos, Portugal, Sept. 14. N. Kerb. 

[In order to ^nlighten our correspondent and others interested in 
the above subject, we have made a large number of experiments. 



Siemens-Martin process. Both hard and soft shot were used," with 
various kinds of wadding. The results of our trials may be summed 
up in a few words. The leading of gunbarrels is caused entirely by 
the absence of a suitable lubricant. So long as the barrel is highly 



polished, it matters little of what metal it is composed. In the 
absence of a lubricant of proper consistency, hard shot leads more 
than soft shot. Various lubricants were tested, their value for this 
purpose being in the following order : Mutton suet, Russian tallow, 
Webley's " Semper Idem," vaseline, almond oil, and olive oil. 

Corroborative evidence of the above was obtained in the following 
manner : Two solid discs were turned up, and their peripheries highly 
polished in the lathe. One of the discs was made of crucible cast 
steel, the other of soft Bessemer. Bars of metal, made by melting 
and re-casting hard and soft shot respectively, were pressed 
alternately, by means of a lever and weight, against the peripheries 
of the rapidly-revolving discs — the pressure employed being equal to 
two tons per square inch of the metals in contact. 

When the bar made from the hard shot was pressed against the 
unlubricated disc, it was quickly ground away in the form of powder. 
The soft lead bar resisted this disintegration to a much greater 
extent. All the lubricants above enumerated were successively tested 
upon the discs .and their anti-friction qualities proved to be in the 
order stated. Whether using the hard or soft steel discs, no frictional 
difference could be detected. 

These results confirm us in the op'nion, which we have so often 
expressed, that soft felt wadding saturated with grease should 
invariably be used, in preference to the hard felt that is so generally 
employed.— Ed.] 



APPABATUS FOB GREASING WADS. 

(Field, Nov. 12, 1898 ; Vol. 92, p. 804.) 

Sir,— As I note in the Field of Oct. 22 that you recommend 
soft felt wadding saturated with grease to prevent the leading of gun 
barrels, and as your correspondent W. H. B., in your issue of the 
29th, appears to consider this beyond the private shooter's control, I 
beg to inclose a very rough sketch of a wad-greasing rack which I 
have now used for some time for this purpose with every success. 

It is briefly described thus : A A, Fig. 1, are two pieces of hard 
wood about 22in. long, l|in. deep, and $ra. thick ; the two iron screws 
B B, for clamping, are gin. in diameter, and 8in. long ; they have 




iAi 



' B 



Fid II. 



large flat brass heads (C C), which enables them to be easily turned 
by hand; they are connected to the two pieces of wood (A A) by 
me ns of brass plates and wood screws, as shown in Fig, II., the 
upper plate being tapped at A to receive the thread of the clamping 
screw B. Almost any ironmonger will supply these clamping screws 
complete, as shown in Fig. II. The above-sued rack will be found to 
hold 360 12-gauge gin. felt wads, and, of course, a proportionately 
larger number of Field or card wads. 

Having filled the rack, give a few turns of the screws BB, so as to 
damp in the wads tightly, and then, having heated a suitable lubri- 
cant (it requires to be very hot, so that it drives right into the wads), 
apply it by means of a clean or new paint brush ; in the latter it is 
as well to clip off the ends of the bristles, so as to bring them to a 
blunt point ; this not only stiffens them, but also produces a more 
suitable shaped brush. 

For heating purposes I find one of the small oil stoves most satis- 
factory, as they are so easily regulated: whilst a fairly shallow, flat- 
bottomed tin, shaped out of one piece, without being soldered, I 
consider the best receptacle in which to heat the lubricant. 

The rack should be filled as full as possible, so that the rowB of 
wads touch one another ; and in applying the grease it will be found 
best at first to work the brush up and down in the crease between the 
rows rather than horizontally across them. 

I have long been in the habit of thus greasing all my wads (with 
the exception of the card wad over the powder), and am well aware 
from target trials, Ac, of the superior shooting thus obtained. 

• "" " '" " B»NTON, 
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TRIAL OF 28-BORE GUN. 

(Field, April 80, 1898; Vol. 91, p. 656.) 

We have lately published several letters respecting small-bore shot 
guns, and one of onr correspondents kindly offered to lend his for 
trial. This gun is bored for 28-bore Perfects, and it is therefore 
really a 24-bore. Mr William Ford, of Birmingham, the maker of 
the gun, learning that we were about to make a trial, offered to 
supply the cartridges ; these were loaded with 21grs. of powder and 
loz. of shot. We give the results : 

(Barometer, 29'80in. ; Thermometer— wet bulb, 54° ; dry, 56°.) 28-bore gun ; 
weight, 41b. SJoi. ; barrels, 24in. Powder, 21grs. of E.C. ; shot, loz. No. 5 
(218 pellets). Wadding, three pink-edged wads over powder, thick card 
over shot. Gas pressure— average 3*45 tons per sq. inch ; highest round, 
- 3*80 ; lowest, 3*12 tons. Kynoch* s Perfect c 







Bight Barrel.— Forty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


In- 
side 
30in. 
circle. 


Out- 
side 
30in. 


Velocity 
(10 yards) 


BecoiL 
FUb. 


1 


47 


25 


23 


19 


13 


16 


114 


104 


896 


20*8 


2 


38 


29 


26 


21 


20 


12 


114 


104 


856 


21-1 


3 


50 


27 


28 


20 


10 


16 


125 


93 


789 


20*3 


4 


45 


26 


24 


22 


19 


14 


117 


101 


962 


22-3 


5 


29 


23 


21 


■ 18 


20 


13 


91 


127 


926 


22-0 


6 


44 


25 


20 


20 


22 


9 


109 


109 


946 


221 


7 


32 


24 


29 


19 


12 


19 


104 


114 


920 


21*8 


8 


40 


28 


24 


25 


18 


13 


117 


101 


890 


210 


9 


43 


31 


29 


17 


14 


15 


120 


98 


943 


22'3 


10 


46 


27 


25 


20 


17 


11 


118 


100 


958 


22*2 


Average 


41 


27 


25 


20 


17 


14 


113 


105 


909 


21*6 









Lxrr Barrrl.— 


Forty 


Yards Pattern. 




Bound. 


1st 


2nd 


3rd 


4th 


5th 


6th 


In- 
side 


Out- 
side 
30in. 




Pressure 


ring. 


ring. 


ring. 


ring. 


ring. 


ring. 


30in. 
circle. 




per 
sq. inch. 


1 


39 


28 


21 


22 


12 


16 


110 


108 




3-80 


2 


50 


39 


22 


20 


18 


11 


131 


87 




3-32 


3 


28 


36 


23 


15 


15 


8 


102 


116 




314 


4 


45 


37 


25 


22 


20 


12 


129 


89 


Velocity 


3.50 


5 


38 


25 


22 


27 


22 


10 


112 


106 


and 


3-74 


6 


48 


33 


25 


25 


20 


15 


131 


87 


Becoil 


3*12 


7 


52 


36 


19 


16 


11 


8 


123 


95 


(as above) 


3*42 


8 


44 


30 


23 


28 


19 


13 


125 


93 




3-80 


9 


31 


32 


26 


24 


9 


6 


113 


105 




3-28 


10 


50 


83 


24 


22 


21 


12 


129 


89 




3*40 


Average 


42 


83 


23 


22 


17 


11 


121 


97 


3'45 







Bight Barrel.— 


Thirty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 

ring. 


6th 
ring. 


In- 
side 
30in. 
circle. 


Out- 
side 
SOin. 


Velocity. 


Becoil. 


1 


80 


42 


25 


20 


14 


9 


167 


51 




2 


75 


45 


27 


21 


15 


12 


168 


50 




3 


64 


47 


26 


14 


17 


10 


151 


67 




4 


85 


50 


23 


11 


11 


7 


169 


40 




5 


92 


48 


24 


16 


14 


11 


180 


38 




6 
7 


76 
83 


42 
52 


39 
26 


19 
13 


10 
12 


5 

8 


176 
174 


42 
44 


(As above.) 


8 


117 


41 


20 


14 


9 


3 


192 


26 




9 


86 


53 


22 


11 


13 


7 


172 


46 




10 


79 


42 


25 


18 


16 


10 


164 


54 




Average 


84 


46 I 26 


16 


13 


8 


171 


47 











Left Barrel. — ' 


rhirty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 6th 
ring. ring. 


In- 
side 
SOin. 
circle. 


Out- 
side 
SOin. 


Velocity. 


Becoil. 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 


98 
90 
84 
63 
70 
96 
102 
99 
85 
96 


57 
40 
50 
41 
50 
39 
54 
44 
47 
55 


22 
24 
26 
41 
34 
26 
20 
22 
28 
24 


11 
17 
20 
15 
18 
20 
13 
15 
18 
16 


5 
9 
12 
13 
12 
7 
9 
11 
14 
8 


5 
7 
9 

10 
7 
7 
4 
8 

11 
6 


188 
171 
180 
160 
172 
181 
189 
180 
178 
191 


30 
47 
38 
58 
46 
37 
29 
38 
40 
27 


(As above.) 


Total ... 


883 


477 


267 


163 


100 


74 


1790 


390 




Average 


88 


48 


27 


16 


10 


7 


179 


39 











Bight Barrel.— 


Twenty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 5th 
ring. ring. 


[ In- 
6th side 
ring. SOin. 
circle- 


Out- 
side 
SOin. 


Velocity. 


Becoil. 


1 


168 


29 


7 


3 


3 





207 


11 




2 


170 


23 


9 


6 


1 


1 


208 


10 




3 


124 


46 


16 


9 


6 





195 


23 




4 


152 


31 


12 


6 


2 


3 


201 


17 




5 


174 


15 


6 











195 


23 




6 


161 


26 


10 


7 


2 





204 


14 


(As above.) 


7 


170 


27 


2 


5 








204 


14 




8 


136 


44 


16 


7 


3 


2 


203 


15 




9 


172 


20 


10 


8 





1 


210 


8 




10 


166 


18 


7 


5 


2 


1 


196 


22 




Total ... 


1593 


279 


95 


56 


19 


8 


2023 


157 




Average 


159 


28 


9 


6 


2 


1 


202 


16 











Left Barrel.— Twenty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 1 4th 5th 
ring.ring.ring. 


6th 
ring. 


In- 
side 
SOin. 
circle. 


Out- 
side 
SOin. 


Velocity. 


Becoil. 


1 185 


22 


4| 3 





3 


214 


4 




2 ! 171 


20 


9 5 


2 


1 


205 


13 




3 I 175 


23 


5 ! 2 





1 


205 


13 




4 , 180 


19 


8 ' 4 








211 


7 




5 176 23 

6 ' 160 i 24 


6 3 

7 7 


2 



1 

1 


208 
.198 


10 
20 


(As above.) 


7 170 | 22 10 5 


2 


2 


207 


11 




8 184 15 ! 8 2 


3 





209 


9 




9 177 i 20 7 6 


1 





210 


8 




10 182 18 , 4 4 


2 


1 


208 


10 




Total ...{1760 


206 


68 | 41 


12 


10 


2075 


105 




Average! 176 


21 


71 4 


1 


1 


208 


10 







The diameter of the 1st ring is 15 inches ; area 225 circular inches. 
• » 2nd - 21$ "\ 

» n 3rd » 26 / The area of each belt, between 

** » 4th m 30 > two rings, is the same as stated 

m * 5th » 33* V above. 

n » 6th » 36$ J 

In our opinion los. of shot is too heavy a charge for so small a bore. 
It will be noticed that the velocities are low, and the pressure 
rather high, in consequence of the length of the column of shot. We 
subjoin some pressures given by the definitive proof charge for this 
bore, which is 4drs. of black nowder and loz. of shot, and it will be 
seen that the factor of safety is very small, being only the difference 
between 3*46 and 4*24 tons per square inch. They are as follows t 
4*38, 4*22, 4*00, 4*42, 4*18 = average, 4*24 tons square inch. 



TRIAL OF COMBINATION GAME AND WILDFOWL 
GUN. 

{Field, Sept. 3, 1898; Vol. 92, p. 412.) 

Several gunmakers have in recent years given much time and 
attention to the production of long-chambered 12-bores to be used 
for wild game, pigeon, and wildfowl shooting, and with the result 
that remarkably powerful guns of this class are now obtainable. 
Messrs J. and W. Tolley, of 59, New Bond-street, London, W., hare 
given their ©special attention to the production of a 12-bore that will 
fire Sin. cartridges and cartridges of ordinary length with proportion- 
ately good results. This gun, styled the " Altro," has been before 
the public for some little time, but, owing to the extending use to 
which the nitro powders are put by wildf owlers and others, for whom 
this long-chambered 12rbore was originally designed, certain improve- 
ments have been recently effected in it. These take the form, chiefly, 
of a reduction in the length of the barrels, owing to which there is 
also some slight decrease in the matter of weight. It is claimed, 
therefore, that, as now made, the gon differs from the ordinary game 
gun only in the matter of weight, and that with such arm the sports- 
man in a rough country is ready tor anything that may turn up, from 
a woodcock to a wild goose. 

Having already used one of these guns of the original model — ».«., 
with barrels of 32in.— both at the target and in the field, I have been 
requested to experiment with this newer form of "Altro. " The gun 
sent has steel barrels, 80in. in length, and weighs 71b. l£oz. As trials 
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of this soi t are, of course, more valuable and conclusive if record* of 
the shot velocities, powder pressures, and gun recoil are given, along 
with particulars as to the patterns and penetrative force displayed by 
the snot. Mr H. F. Phillips kindly undertook to ascertain these by 
means of the Field instruments. Appended is his report : 

(Centre Barometer : 29*90in. Thermometer ; Dry, 71° ; wet, 65°.) 

ORDINARY CARTRIDGES. 

Kynoch's "grouse** ejector oases, containing 45grs. Amberite powder, 
and ljoi. No. 6 shot ; a field " wad, {in felt, and thin oard on the powder, 
with a thick oard over the shot. 

Average. 

Velocity 1158, 1132, 1195 1U1, 1128, 1172 = 1154 ft. sec 

Recoil 96*7, 250, 28*5, 262, 25*3, 27*0 = 26*5 ft. lb. 

.... 2*16, 2*20, 2'18, 2*12, 2-24, — = 2*18 tons sq. in. 



LONG CARTRIDGES. 

Kynoch's Sin. * Perfect" cases containing 53grs. of Amberite and ljo 
of No. 4 shot; aim. felt between two feltine wads on the powder, with 
thick card over the shot. 

Velocity 1200, 1255, 1245, 1266, 1277, 1250 » 1250 ft. sec 

Recoil 51-0, 47*0, 46-8, 407, 50*0, 471 « 46*6 ft. lb. 

.... 3*86, 8*50, 3*14, 332, 3*58, — = 3*38 tons sq. in. 



Undoubtedly, the charge of Uoz. of shot is too heavy for a gun of 
this weight. A more suitable charge would be something like 
48m. of Amberite and l$os. of shot. The recoil, as, indeed, was 
only to be expected, proved excessive with the heavier charges, it 
being, as will be gathered from the figures given, nearly double that 
recorded by the lesser charges. We must have a sufficiency of weight 
to absorb recoil, and if I may offer a word of advice to brother sports- 
men who desire to fire l£os. of shot out of a 12-bore, it is that they, 
for their own comfort, should have these guns made not any lighter 
than 741b. Personally, I would incline to have them weigh a little 
more than this, and, assuredly, to the class of sportsmen for whom 
they are designed— men who can tramp the snipe ground or breast 
the hillside in all sorts of weather — the addition of half to three- 
quarters of a pound to the weight of this "Altro" would be 
neither here nor there. But, of course, those who prefer to use a 711b. 
gun will only be firing Jos. less of shot if they adhere to the lessened 
charge mentioned above. Mr Phillips's records as to velocity are 
satisfactory, and bear silent testimony to the regularity of the shooting 
of both gun and powder. 

In order to supplement the foregoing tests with proofs as to the 
pattern and penetration displayed by gun and cartridges I journeyed 
down to the London Sporting Park one day reoently, and there fired 
a series of rounds at the target. In taking the patterns the gun was 
fired from a rest at the usual whitewashed "plate," the number of 
pellets included within a circle 30in. in diameter being counted. 
The card rack was the means employed for testing the penetrative 
force of the pellets. With regard to the card rack, I may remark in 
passing that provided the necessary amount of care is exercised in 
insuring uniformity in respect of weight, density, and dryness of the 
strawboard sheets, I know of no better or readier sportsman's test of 
the penetration of the shot gun. It may not be all that the ultra- 
scientist may desire, but it at once affords ocular demonstration as to 
the flight and treatment of the shot, whilst as a means whereby 
results obtained on any one day may be compared it is truly 
valuable to the sportsman. The card rack is extensively used at the 
London Sporting Park, and there Mr Watts, the courteous manager, 
has, with the help of his brother, recently effected several noteworthy 
improvements in the instrument. 

In t*he target trials the cartridges used were exactly similar in every 
respect to those mentioned in the foregoing trials. The results 
obtained were as follows : 

ORDINARY CARTRIDGES.— Pattbahs. 
Bight barrel: No. 6 shot. 

On 5&in. circular aperture 

of card rack. Total within 30in. circle. 

12 207 

14 206 

9 m 226 

13 253 

8 , 206 

12 214 

6)68 6)1312 

11J average. 218 average. 



Pbyxtbatiox. 
In taking this anything pierced below the tenth sheet was not counted . 



diets. 
1 


.... went 
.... » 
.... » 
.... » 
.... * 


through ...,,, 


Sheets. 
17 


6 


o 


16 


12 .... 


M ...... 


15 


15 


m 


14 


14 




13 


5 .... 




12 


6 


... » 

.... m 




11 


1 ~. 




10 


60 




6)108 

~i* 



* Average number of sheets above pierced; 1 through 17 highest. 
On comparing the totals in the two left-hand oolumna of figures it 
will be seen that by the 10-sheet limit eight pellets in the series of 
six shots fired were disqualified. It has been found necessary to fix 
this limit, for otherwise these laggard pellets might so affect the 
averages as to render the whole trial nugatory. I have already 
remarked in these columns upon the injury to which some pellets are 
subjected in passing up the gunbarrel or by the impact of the 
explosion. The card rack clearly demonstrates the fact that the 
spherical pellets penetrate the greatest number of sheets, and it 
certainly is not fair to the rest to allow a few badly battered shot to 
dominate the position as regards the averages. But I must not touch 
further on this matter now; the whole subject is fraught with 
interest to the shooter, and certainly would seem to call for special 
mention at some future time. 

ORDINARY CARTRIDGES.- PATrnxs. 
Left Barrel : No. 6 Shot. 
On 5ftin. aperture. Total within 30in. circle. 

11 229 

22 237 

15 226 

18 235 

13 224 

18 220 



6)97 



Pellets. 

4 .... 

6 .... 

21 .... 

26 .... 

15 .... 

4 .... 

5 .... 
4 .... 



PXSKTRATIOK. 

. through 



6)1371 

228 average. 



85 



17 
16 
15 
14 
13 
12 
11 
10 

6)108 

~18» 



* Average number of sheets above 9 pierced ; 4 through 17 highest. 
Trial was then made of the long cartridges— the Sin. brass cases, 
and loads as previously mentioned, 

LONG CARTRIDGES.— Pattxbvs. 

Right Barrel i No. 4 Shot. 

On 5jin. aperture. Total on SOin. circle. 

8 145 

8 134 

7 163 

8 175 

8 175 

8 181 



6)47 



7f average. 



Pellets. 

1 .. 

3 .. 
7 .. 
7 .. 
6 .. 

4 .. 

5 .. 
4 .. 
1 .. 
1 .. 



PXXXYBATIOV. 

, through 



6)973 

162 average. 



21 
20 
19 
18 
17 
16 
15 
13 
10 



39 



6)171 
* Average number of sheets pierced above 9 ; 1 through 22 highest, 
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LONG OABTRIDOES.— Pattiebs. 

Left Barrel: No. 4 Shot. 

On 5£in. aperture. Total on 80in. cirele. 



16 




201 


11 




188 


10 




162 


5 




183 


12 




206 


7 




196 


6)61 

10 average. 

Pellets. 

2 

6 


Pehbtbatioh. 
.. through 


6)1136 

189 average. 

Sheets. 
22 
21 


8 




20 


5 




19 


11 




18 


6 




17 


1 




16 


2 




15 


3 




U 


2 




IS 


46 




6)175 
29* 



* Average number of sheets above 9 pierced; 2 through 22 highest. 
This shooting, it must be conceded, is really very good, particularly 
when consideration is taken of the fact that two kinds of ammunition, 
widely different in character, were employed. In the first place, the 
light charges were loaded into paper cases, and the heavier ones into 
the brass cases. In the former the wadding, of course, was the 
same as is ordinarily us:d in 12-bores, but in the thinner brass casa 
10-bore wadding had perforce to be used. It could not, therefore, 
have given rise to much wonder if under such circumstances tome 
slight disparity had been noticeable in the results obtained, and it 
says much for the system of boring adopted by Messrs Tolley that it 
should enable them to obtain such uniformly good shooting out of one 
gun with ammunition so widely divergent in character. 

Henry Shabp. 

BURST 0B BULGED GUNBABBELS. 

(field, Feb. 26, 1898; Vol. 91, p. 311.) 

Not a shooting season passes without our hearing of gunbarrels 
bulging or bursting near the muzzle. Gub makers generally say that 
there is no possibility of anything of the kind happening unless there 
be an obstruction in the barrel. Sportsmen, on the other hand, are 
often equally positive that the damage done to their barrels was not 
caused by any obstruction 

Many theories have at various times been propounded to account 
for these mysterious bursts or bulges, but up to the present no definite 
information has been forthcoming. One of these theories would 
explain the cause of the mischief by saying that the flash of the cap 
ignites only a small portion of the powder charge — just sufficient to 
propel the greater portion of the powder, together with the shot, up 
the barrel to near the muzzle ; and that then a second explosion takes 
place, which the thin walls of the barrel are unable to withstand. 

Quite recently a well-known gunmaker asked us whether, in our 
opinion, anything of the kind { as above set forth, could by any 
possibility take place ; and, if it could, whether it would burst or 
bulge the barrel. 

Acting on the axiom " Never prophesy unless you know," we 
declined at once to answer the question. But since then we have 
made many experiments, in order, if possible, to clear up the mystery. 
The result is that we are decidedly of opinion— first, that in the 
majority of cases the damage is caused by an obstruction in the barrel ; 
and, secondly, that if supposing it were possible for the bulk of the 
powder to follow the shot up to near the muzzle and then explode, no 
damage would arise. 

The sketch given on this page will explain our method of carrying 
out these experiments. A charge of powder with wads and l|oz. of 
shot was placed Gin. from the muzzle — this being where the metal is 
generally thinnest. The breech end was closed by a screwed plug. 
Charges of each of the following powders were successively fired in 
this position by means of a strong percussion cap, viz., 42grs. of 
Schultze, 35grs. of fine-grain Gannonite, 26grs. of Ballietite, 30grs of 
VValsrode, 32grs. of Normal, and 37grs. of Shot-gun Bifleite ; but not 
the slightest damage resulted. 

We then fitted up our multiple crusher-gauge with a device for 
igniting the powder charge exactly under the last plug {i.e., (tin. 
from the muzzle). The above charges of powder were each again 



tried, and, although the whole of the six 
plugs with which the crusher-gauge is fitted 
were provided with our small sensitive 
leads (which record pressures as low as 
one-fifth of a ton per square inch), no 
effect whatever was produced on any one 
of the crushers. The distances of these 
crushers from the breech were respectively : 
lin., 2Jin., 6in., 12in., 18m., and 24in. 
The result of these experiments confirms us 
in the opinion which we have long held, 
and which coincides with the opinions held 
by most gunmakers, that when a burst or 
bulge takes place in the fore part of a good 
gunbarrel it is invariably caused by an 
obstruction. 



STEEL BABBELS. 

(Field, Jan. 16, 1898 ; Vol. 91, p. 91.) 

Sib,— It appears to me that a few words 
r respecting the science and practice of gun- 
barrel making may assist your readers to 
form a sound judgment regarding the merits 
of steel and Damascus barrels ; and, as a 
barrel-maker of many years experience, I 
have pleasure in giving the following short 
account of this interesting part of the art of 
gunmaking. 

Damascus Barrels. 

A. — Damascus metal is a mechanical 
mixture of steel and iron. 

B. — This mixture is effected in the follow- 
ing way : a number of small thin sheets of 
iron and steel — sheets of iron and steel 
being placed alternately — are firmly wired 
or boxed together, heated in a furnace, and 
welded into a solid mass. 

G. — The mass is then rolled out into long 
thin square bars or rods. 

D. — The rods are then cut up into con- 
venient pieces. 

£. — Each piece is then heated and placed 
in a machine, in which one end of the piece 
is fixed, and the piece is rotated from the 
other end— the result being that the piece 
is twisted or corkscrewed very finely. 

P. — The rods are rolled or various thick- 
nesses, according to the number of rods in 
the particular barrels to be made. The 
finer the barrels are required, the smaller is 
the diameter of the rods, and the greater the 
number of rods required for a barrel. 

G. — Two, three, four, or six rods are then 
taken, and are heated and welded together 
at the sides. Thus is made a flat strip, a 
little more than two, three, four, or six 
times wider than a single rod. 

H. — Damascus barrels are made usually 
in two parts, fore part and back part, the 
back part being made of thicker metal than 
the fore part. 

I. — This is done to avoid having to roll 
the strip tapes from end to end, and to 
enable the welder to "jump" the barrel 
more powerfully than he would be able to 
" jump " a full-length barrel. 

J. —The strip is heatod and rolled into a 
ribbon. 

K. — This ribbon is cut into convenient 
lengths, one length sufficing for a fore part 
or baokpart, as the case may be. 

L. — Tne ribbon is then (either with or 
without being heated) twisted round a 
round rod (mandrel) in a machine, and thus 
formed into a spiral tube. 

M. — This spiral tube is then heated and 
welded by "jumping" the edges of the 
spiral together and hammering round the 
sides. This process is generally effected 
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thus : an iron rod is inserted into one end of the spiral, and spiral 
placed in farnace. and, when heated sufficiently, the welder with- 
draws the spiral from the furnace by means of the rod, and places 
it horizontally under a specially-made tilt-hammer, and "jumps" 
it hard vertically on an iron block let into the hearth floor, in order 
to force the edges of the spiral together. The hammering and 
"jumping" are repeated alternately as many times as rejuired. 
The spiral is thus made into a rough tube. The tilt-hammer is not 
always employed, hand-made barrels being made by a welder and one 
or two strikers using welding hand-hammers. 

N.— The two tubes, fore part and back part, are then heated at 
their joining ends and welded into one, and they thus form a finished 
rough tube. 

O.—It will be seen that (1) The essential factor of Damascus is 
steel. (2) That the various processes are effected with the object of 
interlacing the fibres of the metal and directing their length round 
the barrel instead of in a line with the rest of the barrel ; so that, 
should the barrel burst, the fracture may follow the direction of the 
fibres and be impeded also by the interlacing of the fibres and the two 
metals, instead of being from end to end of the barrel, as it might be 
in case the fibres of the metal ran in a straight line with the length of 
the barrel. (3) A Damascus barrel is heated many times. (4) The 
welding surfaces (a) of the thin plates, (6) of the twisted rods, (c) of 
the spiral, (d) of the two tubes, back part and fore part, into one. 
(5) In each of these processes parts of the tube are liable to be over- 
heated and the steel in them thus damaged. (6) In each of these 
processes small imperfections in the welding are possible and must 
often occur. These defects are often invisible till the barrel is 
finished or nearly finished, and, although the barrel may be perfectly 
safe, they are unwelcome eyesores to both buyer and seller of a gun. 

Steel. 

A. — Steel is a chemical combination of iron and carbon. 

B.— The essential and controlling characteristic of steel is the 
carbon. 

C. — The carbon combines with the iron, and forms an exceedingly 
hard, but strong, tough, and elastic compound, which is called 
" carbide " — the strongest alloy known. 

D.— The carbide is formed throughout the steel, not in detached 
grains at all, but in a form somewhat resembling a honeycomb— the 
iron which the carbon has not influenced so much as to combine with 
it, corresponding with the honey ; or, to use other familiar illustra- 
tions, the carbide may be compared to the nerves of the body, or the 
veinB of a leaf. 

E.— There are many kinds of steel. Steel is made in various ways, 
of various qualities, and for various purposes. There are very niila 
or soft steels, very hard steels, and steels of every degree of hardness 
between. The hardness of steel is controlled by the quantity of carbon 
in its composition, and this quality of steel is called its " temper." 

F. — It is for the experienced steel barrel maker to determine what 
kind of steel is best suitable for gun barrel 9. Some steels are entirely 
unsuitable for gunbarrels, and should therefore never be used for that 
purpose. Others are more or less suitable, and some particularly 
suitable. 

G.— It will be seen from paragraphs A to D that what is effected 
by a merely mechanicai process or series of operations (each operation 
liable to many defects) in the case of Damascus metal, is more surely 
and perfectly effected by chemical action in case of steel; and it 
necessarily follows that, 

H. — All things being equal, those steels which are particularly suit- 
able for gunbarrels are far superior for the purpose than the very 
finest and best Damascus strips. 

I — Steel barrels are produced at one heat, and in one piece, 

J.— The prejudices against steel exist for two reasons. Old ideas 
still survive, regarding the nature of steel, which were current when 
the only kinds of steel produced were crucible cast steel for tools and 
shear steel for cutlery— both steels quite unsuitable for gunbarrels. 
But, since those days, radical changes and improvements and expan- 
sions have taken place in the manufacture, variety, use, and know- 
ledge regardmg steel. The knowledge of metallurgy which steel- 
makers then possessed was very limited, and the plant was equally 
insignificant. Now. the science and plant employed in the produc- 
tion of steel are or the very best, and of such a character that the 
quality, temper, and density of the steel can be controlled and the 
specially required steel produced. 

Practical Comparative Tests. 

I have pursued this subject exhaustively in my works, and have 
made many practical experiments in order to ascertain and compare 
the resisting powers of Damascus and steel gunbarrels. and I can say, 
with confidence, that the various steels employed in the manufacture 



of gunbarrels are superior in every respect, strength, elasticity, and 
wear, to the finest Damascus metal producible, whether the Damascus 
metal be of my own or any other manufacture. 

Becbystallisation. 

Recrystallisation is an absurd imagination. The condition of the 
carbide can be changed only by one means that has anything to do 
with gunmaking or shooting, namely, overheating the steel — an 
accident only possible in the process of welding or rolling the steel 
tube, or in brazing together the pair of barrels to the lug at the 
breech end. Overheating undoes the work of the steel maker, and 
changes the carbon of the carbide into graphite, and renders the 
part overheated similar in construction and character to that of 
ordinary cast iron, in which the carbon exists in loose graphitic 
particles. 

It goes without saying that such accidents must be rendered 
impossible by the provision of heating furnaces arranged and con- 
trolled so that overheating is impossible. A steel barrel overheated 
would splinter in proof. 

Under the old method of brazing together ? Ac, it was possible to 
destroy the carbide of a steel barrel ; but in a proper controllable 
furnace it is not. 

I am quite sure that anyone who understands the manufacture of 
steel will corroborate my experience and opinion, and I believe that a 
little elucidation respecting the real nature of steel used by respon- 
sible barrel makers for the manufacture of gunbarrels is the quickest 
way to remove unwarrantable and absurd prejudices against steel 
barrels. G. G. Bonehill. 

Belmont Firearms and Gunbarrel Works, Birmingham. 



KYNOCH'S NEW SMOKELESS POWDER. 

{Field, July 16, 1898 ; Vol. 92, p. 107.) 

On the occasion of the recent visit of the Gunmakers' Association 
to Messrs Kynooh's works at Witton, Birmingham, the announcement 
was made by the chairman, to the consternation of the assembled 
company, that a new smokeless powder would soon be placed upon 
the market. Messrs Kynoch have lost no time in carrying their 
threat into execution, for we have been supplied with a sample of 
their new powder with a request to test and report on it, and we 
believe it will very shortly be issued to the public. 

With respect to this new powder we have no startling fact* to 
communicate to our readers. It is one of the old-fashioned class 
of nitro-powders— equal in bulk to its equivalent in Black powder, 
and almost any percussion cap or cartridge case will suit it It 
throws high patterns, and gives high velocities with low and regular 
pressures ; in smokelessness, and waterproof, and non-fouling quali- 
ties, it ranks equally with Schultze, Amberite, and other bigh-clas? 
powders. 

We append, in tabular form, the results of a trial carried out by 
us a few days ago, and consider that Messrs Kvnoch may be 
congratulated upon the success obtained by this, their first venture 
in the sporting powder line. 

(Barometer. 29'85in. : Thermometer— wet bulb, 71°; dry, 77°.) 12-bore gun ; 
weight, 71b. ; barrels, SOin. Powder, 41grs. ; shot. l&oz. No. 6 (304 pellets). 
Wadding, thin card, gin. felt, grey cloth, and thin card over shot. Gat 
©resaure— average 2*22 tons per sq. inch ; highest round 2*46 ; lowest, 
200 tons. Kynooh's medium cap c 







Bight Barrel.— 


Forty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


In- 
side 

30in. 

circle. 


Out- 
side 
SOin. 


Velocity 
(10 yards) 
Ft. sec. 


Recoil. 
Ft. lb. 


1 


42 


26 


41 


23 


20 


20 


132 


172 


1195 


29*3 


2 


38 


80 


21 


25 


12 


19 


114 


190 


1167 


27*9 


3 


52 


41 


33 


20 


17 


15 


146 


158 


1205 


30-0 


4 


44 


38 


30 


25 


23 


20 


137 


167 


1176 


2*0 


5 


39 


33 


27 


20 


18 


21 


119 


185 


1181 


29'2 


6 


43 


40 


33 


18 


21 


17 


134 


170 


1195 


290 


7 


41 


42 


35 


24 


17 


12 


142 


162 


1172 


28*2 


8 


47 


31 


25 


14 


18 


23 


117 


187 


1154 


274 


9 


50 


43 


31 


26 


22 


18 


150 


154 


1167 


27-7 


10 


48 


37 


30 


27 


28 


23 


142 


162 


1186 


29*3 


Total ... 


444 


361 


306 
31 


222 


196 


188 


1333 


1707 


11,798 


286-0 


Average 


44 I 36 


22 


20 | 19 


133 


171 


1180 


28*6 
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33? 









fiicrr 


Babul.— 


Forty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


In- 
side 
30m. 
circle. 


Out- 
side 
SOin. 




Pressure 
sq.lnch. 


1 


89 


55 


43 


30 


20 


18 


817 


87 




2*00 


8 


80 


48 


40 


36 


16 


13 


804 


100 




2*20 


3 


90 


61 


47 


38 


17 


17 


813 


81 




2-37 


4 


58 


85 


86 


40 


19 


81 


153 


151 




2-28 


5 


84 


47 


39 


34 


28 


16 


801 


100 


Velocity 


2-04 


, 6 


92 


56 


45 


33 


11 


18 


226 


78 


and 


2-81 


7 


76 


51 


43 


34 


16 


18 


204 


100 


Becoil 


2-24 


8 


86 


49 


45 


36 


19 


17 


816 


88 (as above) 


8-20 


9 


68 


40 


87 


81 


16 


15 


151 


153 




2*46 


10 


88 


48 


41 


33 


22 


81 


201 


103 




2*12 


Total. . 


794 


481 


396 


388 


178 


174 


1999 


1041 


22-22 


Avenge 


79 


48 


40 


33 


18 


17 


200 


104 


2-22 



The diameter of the 1st ring is 15 inches ; area 225 circular inches. 
» 2nd m 2l| » A 

• m 3rd m 26 » / The area of cash belt, between 

• » 4th » 80 » V two rings, is the a 
• 5th - 334 m I above. 

» » 6th » 36f m ) 



TRIAL OF THE E.C. Ho. 3 P0WDE& 

(Fidd, Nov. 19, 1808 ; Vol. 92, p. 841.) 
It is probably known to most of oar readers that the E.G. 
powder was the second of the sporting nitro compounds brought 
mo use in this country, and toe first that was of exclusively 
English origin. It has undergone several modifications and 
improvements from time to time, at the hands of Mr W. D. 
Borland; and recently E.C. No. 8 has been introduced. This 
differs in several respects from the former issues, though, as 
heretofore, it is a "bulk" powder — ».*., the same measure may 
be used as for No. 4 black ; but it is now more exclusively a nitro- 
cellulose or gunootton powder than it has hitherto been, some 
of the heavy mineral salts with which it was formerly weighted 
being now disproved with. Consequently it is muoh lighter than 
hitherto, its specific gravity having^ been reduced about 20 per cent. : 
so that the same measure which will hold 8drs. of No. 4 black, ana 
which formerly required 42grs. of E.G. No. 1 or No. 2 to fill it, will 
contain only about 88grs. of E.G. No. 8. One result of this 

inution of mineral salts is that the powdVr is less like'y to absorb 

up ; while another is that there is leas solid residue in the pro- 

jts of combustion, and consequently less sm ke. 

£he most striking difference, perhaps, betwef n black powders and 
the nitro-eompoundi lies in the amount of sold residue in the pro- 
ducts of combustion. In black powders this residue forms about 
60 per cent, of the entire weight of the explosive ; so that, when a 
ohaxne of 8drs. is fired, there is ejected from the gun neirly 2drs. by 
weight of dark particles mingled with but little more t an ldr. by 
weight of white vapour. The consequence is that, on damp muggy 
days, these dark particles hang suspended in the atmosphere, and 
obscure the vision. When, however, we come to those nitro-oom- 
pounds which are but half toe specino gravity of black powder, there 
is not merely a reduction of 50 per oent. in the weight of the powder- 
charge, but also a considerable lessening in the proportion of solid 
residue. If. for instance, one assumed that there were 20 per cent, 
of solid residue in an ordinary bulk nitro,' instead of 60 per oent. in a 
black powder, the result would be that there would be about 50gra. of 
solid residue to darken the air with the former, and little more than 
8grs. with the latter; and if the weight of the powder charge be 
reduced by the removal of more solid residue, it follows that there 
must be less coloured smoke ejected from the gun into the atmosphere. 
Such is the case with E.C. No. 3, which, with its diminished 
weight, may be said to be very nearly smokeless ; and it also stood 
the neat and damp tests well. After twelve hours' drying, the larger 
charge of powder, used with loz. shot, raised the velocity about 2} per 
cent. ; while the damping lowered it about 54 per oent. With the 
heavier charge of shot and less powder, the velocity was raised 1 per 
oent. by drying and lowered about 64 per oent. by damping. The 
pressures also were raised or lowered, out not to a dangerous extent. 

The cartridges received for trial were loaded by the E.C. Company 
themselves, and included three methods recommended by them. It 
will be observed that there are two modes of loading with the lgos. 
charge, and one with the loz. charge; and the last-named gave 
extraordinarily high velocities—far above our usual standard of 
1160 ft.seo. in a 10 yards range With two thick card wads in the 
cartridge, the l£os. charge came up almost exactly to our standard of 
velocity ; but when a thin card was substituted for one of the thick, the 



Telocity was considerably less. In our opinion, a grain or two of 
powder might well be dispensed with when only loz. of shot is used, 
unless this exceedingly high velocity is especially wished for. And, 
at all events, it seems rather anomalous to adopt tyrrs. more of powder 
when you have loz. less shot. We understand, however, that what 
Mr Borland had in view, when suggesting the charge or 36grs. and 
loz., was the production of such a velocity as would provide an ample 
margin for long-range shooting, and also for the reduction, which we 
have proved in a recent article to ojcut when short barrels are used ; 
and this with no more pressure and recoil than are obtained with the 
ordinary charge of 83grs. and l£oz. The pressures as they stand in 
the records of our trials are reasonable enough ; but we should not 
advise the charge of shot to be increased to Uoz. without first asking 
the advioa of the manager of the E.C. Company. 

The patterns made were good and regular on the whole, though not 
quite so phenomenal as mentioned by a recent correspondent, who 
found there were only three pellets difference between the highest 
and lowest rounds. As with most of the condensed nitros, the 
number of pellets placed in the SOin. circle is very large. The gun 
with which this trial was carried out wa? our ordinary experimental 
12-bore, which with No. 4 black powder usually gives a pattern of 
120 to 180 pellets from the cylinder barrel and 170 to 180 from the 
choke, when the full 1 Joe. of No. 6 is used ; or about 110 and 
160 pellets respectively with the los. charge. But it will be seen by 
the tabulated results of the present trials that the E.C. No. 3 
averages considerably exceed those numbers. 

The results of our trials with the respective charges were as follows : 
los. or Shot ahd Two Thick Cabd Wads. 
(Barometer. 29*55in. ; Thermometer— w e t bulb, 5** ; dry, 53°.) 

12-bore gun; weight, 71b.; barrels, SOin.; powder, Stars, of E.C. 
No. 3; shot, los. No. 6 (270 pallets); wadding, thick card, flm. felt, thick 
card, thin card over shot, ILley's gas-tight cases ; gas pressure— average 
2*46 tons per sq.inoh; highest round, 2*70 ; lowest 2*16 tons. 
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56 


40 


27 


17 


17 


194 


76 




2*45 



The diameter of the 1st ring is 15 inches; area 225 circular inches 

2ad * 2* ^ 1 The area of each belt, 
between two rings, is 
the fame as stated 



• 3rd 
m 4th 



5th 



80 



above. 



ljoi. Shot awd Two Thick Card Wads. 

(Barometer. 29*50in. ; Thermometer— wet bulb, 48'; dry,48°.t 

12-bore gun ; weight, 71b. : barrels, SOin. ; powder, 33grs. of B.C. No. 3 ; 

shot, Uox. No75 (304 pellets) ; wadding, thick card. fin. felt, thick card, 

thin card over shot ; gas pressure— average, 2*61 tons per sq. inch ; 

highest round, 2*76 ; lowest, 2*46 tons. 
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77 


62 


40 


31 


21 


18 


210 


93 




2*61 



lips. Shot ajtd Onb Thick Caid Wad. 
(Barometer, 29*55in. ; Thermometer— wet bulb, 50°; dry, 53°.) 
12-bore gun : weight, 71b. ; barrels, SOJn. ; powder, SSgrs. of E.C. No. 3 ; shot. 
ljoz. No. 6 (304 pellets) ; wadding, thick card, gin. felt, with thin card,*nd 
another thin card over the ahot ; Eley's gas-tight cases ; gas preisure— 
average, 2*40 tons per sq. inch ; highest round, 2*56 ; lowest, 2*28 tons. 
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Beooil... 



Velocity . 
Be -oil... 



Velocity • 

Beooil 

Pressure., 



Velocity . 
Beooil .... 
Pressure., 



36GB3. OP POWDBB AVD lOZ. OP No. 6 SHOT. 

After drying for 12 hours at 120* fdhr. Average. 

1316 ... 1271 ... I860 ... 1210 ... 1277 ... 1255 = 1266ftsec. 
27-5 ... 25*8 ... 24-8 ... 24*0 ... 26*1 ... 24'7 = 25'5ft.lb. 
8*50 ... 2*70 ... 314 ... 3*12 ... 3*16 ... 3*02 = 3*11 tons sq. in. 

After 12 ho ere* rxposar* to damp. Average. 

, 1176 ... 1158 ... 1176 ... 1149 ... 1167 ... 1167 * 1165fLsej. 
22*8 ... 22*0 ... 22-6 ... 21*9 ... 22-1 ... 22-6 a- 22*3 fUb. 
. 2*08 ... 1-92 ... 1-88 ... 1-96 ... 2*00 ... 1*96 = 1-97 tons sq. in. 

83ois. or Powdkx ahd lips, or No. 6 Shot. 

After drying for 12 hours at 120° Fahr. Avers > 

1136 ... 1145 ... 1099 ... 1099 ... 1128 = U18fLsec 
25*5 ... 25-8 ... 23*5 ... 23*2 ... 240 = 24*1 fUb. 
2*61 ... 2-79 ... 2*82 ... 2*49 ... 2*85 = 2*77 tons sq. in. 

After 12 hours' exposure to damp. Average. 

1049 ... 1034 ... 1000 ... 1060 ... 1042 = 1034ft.sec 
, 22*2 ... 22*1 ... 200 ... 22*9 ... 22*3 = 2T8fUb. 
2*04 ... 1*73 ... 1-92 ... 1-83 ... 1*73 = 1*85 tons sq. in. 



1099 
22*7 

3*08 

1020 
21*0 
1*88 



NEW BIFLEITE (450) POWDER FOB EXPRESS 
RIFLES. 

(Field, Nov. 20, 1897 ; Vol. 90, p. 820.) 

This powder belongs to the gelatinised class and is practically 
unaffected by climatic variations; moreover, being made by tbe 
Smokeless Powder Company's new process, it is entirely free from 
volatile solvent, and will give t e same results for all time. There- 
fore it will stand the intense heat of India and other tropical countries 
without deterioration. Another good quality is that it is completely 
burnt in the barrel ; and, as it leaves no inorganic residue, it can be 
used with metal covered bullets. This powder contains nothing that 
is soluble in water ; and thus, if accidentally wetted, it assumes its 
normal condition on re-drying. 
With the Martini- Henry rifle the 36grs. of Bifleite '460 occupy just 



the correct space ; and the cartridge is loaded and wadded exactly the 
same as the black powder cartridge. In the '460 Taper Express the 
41grs. are not equal in bulk to the usual load of black ; and the case is 
therefore cannefured 2Jin. from the base (eea accompanying woodcut*. 




By this means the wads are kept close to the bullet— the powder 
loosely occupying the 2$in. of the case. 

In adopting the charge of 41grs. for the '460 Taper Express (which 
gives a muzzle velocity of 1860ft. per second with the 270grs. bullet), 
the company have taken into consideration the averages of the usual 
velocities given by 120grs. of black powder. 1 he useof one charge of 
'460 Rifleite for all the various weights and kinds of bullets will have 
mat advantages ; and the fact that the pressures are regular with all 
bullets, and vary very little from black with the light bullet, will give 
confidence to users. Wax wadding has been adopted, because it has 
been found by long experience to give the best results. 

The shooting tcok place on Nov. 8, when the dry thermometer 
stood at 68°, and the wet at 62°, with the barometer at 30' 11 in. 
The range was at 180ft. throughout. The following records were 
taken in our presence : 

-450 Tim Exruss and '450 Mabtisi-Hsnkt, with black powder, for 
comnarison. Powder, Mack; wads, usual; ease, Eley, crimp; caps, 
medium and large ; bullets, 270g». and 480grs. 

-450 Taper Express, 120grs. C. and H. No. 6, and 270grs. bullet, Eley's 

loading. 
Muzzle velocity ... 1964... 1998... 1931) = average, 1976 fLsec. 
Pressure 10*08 ... 10*15 ... 10*48 = average, 10*22 tons per eq.inch' 

•450 Martini-Henry, 85grs. C. and H. No. 6 black, and 490grs. bullet; our 

leading. 
Muzzle velocity ... first missed ... 13(6 ... 1310 = average, 1307 fLsec 

Pressure 8*06 .:. 8*21 ... 7*83 = average, e*03 tone. 

Notb.— The velocities in the Martini Henry are rather low, and the 
pressures lower than usual. ' 

•450 Mab isi-Hbi* by, with BirLsrrx -450. 
Powder, 36grs. ; wads, jute, war, jute: case, Eley, crimp, stabbed; cap, 
large; bullet, lead, 480grs. 

Muzzle Telocity 1323 1351 1833 1315 1327 = 1 S^Cec 

» - — — 1853 1342 1357 = 13». - 

Pressures — — 7*08 6*97 7*08 = 7*04 tons. 

-450 Tapm Exrans, with BirLsm *«0, sad light ballet. 

rowder, 41grs. ; wads, Jnte, wax, two jutes ; case, Eley, crimp, stabbed ; 

cap, large (Eley's nHro) ; bullet, lead, 270grs. 

Muzzle velocity 1852 1852 1904 1850 1840 = 1559 fLsec 

— — 1903 1921 1935° 1921 • 

Pressures — — 9-20 9*12 10-00 = 9*44 tons. 

•450 T pan Expmsss, with heavier bullet. 

flame powder and wads as above, but solid bullet of SlOgta. 

M uszle velocity 1788 1787 1785 1768 1818 = 1788 fLsec. 

» m — — 1855 1837 1838=1843 .» 

Pressures — — 10*36 9*44 9*52 = 9*77 tons. 

-450 Tapr* Exfre?s, with still heavier bullet. 
Same as the preceding, except 41grs. of Bifleite and H.P. bullet of 325grs. 

Muzzle velocity 1764 1767 1766 1782 1770 = 1770 fLsec. 

— — 1824 1824 1829 = 1826 » 

Pressures — — 10*15 10*00 10*43 = 10*19 tons. 

-450 Tafxr Express, with still heavier bullet. 
Same as the preceding, except 365grs. solid bullet. 

Muzzle velocity 1698 1767 1706 1716 1705 = 1707 fLsec 

— — 1745 1746 1750=1747 - 

Pressures — — 10-96 10-50 10-64 = 10*70 tons. 

-450 Taper Exruss, with nickel-covered bullet. 
Same as the preceding, except that the bullet was nickel-covered, 365m. 

Muzzle velocity 1676 1681 1688 1668 1672 = 1678 fLsec 

» * — — 1654. 1673 1663 = 1668 *• 

Pressures — — 1015 !036 I(r43 = 1031 tons. 

It will be observed that the pressures were taken simultaneously 
with the last three rounds of muzzl* velocity. 

The above excellent results reflect great credit upon the Smokeless 
Powder Company ; and praise is also due to Messrs Eley Bros, for 
the excellent manner in which they have worked' out the^Twoper 
cartridge case and percussion cap to suit the new powder. 
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NOBEL'S "UNiaUE" CARTRIDGE. 

(Field, April 16, 1898 ; Vol. 91, p. 660.) 

MC88RS Nobbl, of Glasgow and Effingham- House, Arundel-street, 
Strand, have submitted tons for trial" someef their short cartridges 
loaded with their Ballistite powder, to which they have given the 
name " Unique." These cartridges are only ljin. in length, the 




accompanying woodcut being full size. We append the results of the 
trial in tabular form, and in conclusion may say that they are very 
good, and throughout the whole of the trial not the slightest sign of 
balling was noticed, although one hundred cartridges were fired from 
different guns to settle this one particular* point. 

(Barometer 29-50in. ; Thermometer — Wet bulb, 46° ; Dry, 48 s ). . 12-bore gun ; 
weight, 71b. ; barrels, 90in. Powder, 24m. of Ballistite ; shot, los. No. 6 
(270 pellets). Wadding, thin card, Jin. felt, thick card ani thin card over 
shot. Gas pressure— average 2*79 tons per aq. in. ; highest round, 2*91 ; 
lowest, 2*64 tons ; 2m. U.M.C. cases, nearly Jin, turnover. 
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Bound. 
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23 


26 
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24 


22 


22 


IS 


11 
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S 


3^ 
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29 
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15 
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4 


26 


25 


25 


16 


15 


17 
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1176 
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5 


31 


27 


19 


26 


10 


12 


103 
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32 


2) 


25 


17 


9 


120 
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7 


30 


30 


27 


24 


20 


16 
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159 
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35 


29 


24 


20 


15 


12 


103 


162 


1167 


23*0 
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25 
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22 


19 


8 


96 
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27 


28 


27 
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159 
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31 


27 


25 


23 


17 1 13 
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46 
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13 
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50 
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36 


23 


15 


17 


153 


117 




2-76 


3 


46 


37 


33 


29 


23 


12 


145 


125 


Velocity 


2*70 


4 


47 


42 


Si 


24 


24 


15 


144 


126 


and 


2-82 


5 


59 


48 


37 


26 


18 


14 


170 


100 


Becoil 


267 


6 


45 


44 


35 


33 


25 


16 


157 


113 


(as above) 


2*73 
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56 


48 


26 


31 


17 


14 


161 


109 
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8 


52 


47 


39 


25 


16 


18 


163 


107 




2*64 


9 


42 


40 


35 


26 


11 


18 


143 


127 




2*85 


10 


62 


51 


39 


22 


15 


22 


174 


96 




2*88 


Average 


51 


45 


35 


27 


18 


16 


158 


112 
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The diameter of the 1st ring is 15 inches ; area 225 circular inches. 

„ 2nd „ 21* ,. *\ 
„ „ 3rd „ 26 „ / The area of each belt, between 

„ „ 4th „ SO „ > two rings, i the same as 

,, „ 5th „ 334 „ V stated above. 

„ 6th „ S6j „ ; 



LAHCASTER'S "PYGMIES." 

(Field, May 7, 1898; Vol. 91, p. 694.) 

Mb Charlks Lancaster of 161, New Bond-street, London, W., 
ha? sent a sample of his " Pygmies " for us to test and report upon. 
These cartridges are loaded with 28g*rs. of Walsrode powder and los. 
of No<; 6 shot. They were tried in a 12-bore gun with ordinary 
lengtbof chamber. The velocity given is quite up to our standard, 



of 1160ft. per sec. ; the patterns are good and regular, without the 
slightest sign of balling, and the pressures are perfectly safe ones. 




We have lately tried a verv large number o% short cartridges with 
variois charges and methods of loading, and the experience gained 
leads us to express the opinion that it is not advisable to use a heavier 
charge of shot in these short cartridges than loz. 

(Barometer, 29*26111. ; Thermometer— wet bulb, €0°; dry, 63°.) 
12-Bore Gun ; weight, 71b. ; barrels, SOin. Powder, 29grs. of Wain-ode ; 
shot, loz. No. 6 (270 pellets). Wadding : thin card, Mn. felt, grey cloth, 
thin card over shot. Gas pressure— average 2*93 tons per sq. inch ; 
highest round, 3*14 ; lowest, 2*79 tons. Joyce's cases, 2|m. in length ; 
cartridges, l£in. in length. 

... - -Bight Babrbl.— Forty Yards Pattern. 
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16 
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22*1 


3 
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28 
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12 


116 
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15 
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39 
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20 


16 
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7 


85 
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24 


23 


16 


13 
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18 
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Left Babbkl.— Forty Yards F 
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40 
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12 


17 
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4 


68 
56 
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34 


24 
27 


18 
15 


13 
11 
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83 
103 
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Becoil 
(as above.) 


5 


64 


49 


36 


22 


17 


13 


171 


99 


6 


4S 


42 


30 


26 


10 


21 


143 


127 


7 


63 


46 


30 


33 


16 


12 


177 


93 




8 


49 


36 


24 


21 


16 


20 


130 


110 




9 


51 


44 


38 


29 


15 


20 


162 


106 




10 


62 


57 


85 


27 


19 


14 


181 


« 89 




Average 


57 


48 


.3* 


26 


16 


16 


165 


105 





The diameter of the 1st ring is 15 inches ; area 225 Circular inob.ee. 
„ 2nd „ 21$ „ "\ 

„ 8rd „ 26 „ / The area of each belt, between 
„ 4th M SO „ V two rings, is the 
„ 5th „ 33} „ l- stated above. 
„ 6th „ 86} „ J 



CARTRIDGE CHAMBERS. 

(Field, Deo. 10, 1898 ; Vol. 92, p. 962.) 

Some time since we were asked to write something on the subject of 
chambers and cones of shot guns, and the present appears an oppor- 
tune moment to comply with the leanest. In the early davs of breech- 
loaders the chambers were formed as shown in Fig. 1 of the accom- 
panying illustrations, which are exaggerated in! order to show more 
clearly the various forms. Fig. 1 had the great defect that foaling 
accumulated at the shoulder and prevented thfe cartridge case from 
opening out to its full extent. Fig. 2 was the next form of cone used. 
It is a very had one, as it induces deformat'on of the shot pellets, 
and is very likely to erase balling. Figs. 3 and 4 show the 
forms of cones or entiances generally used at the present • time. 
Fig- 5 is the correct form, and. gives better results than any of the 



x x 2 
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others. By adopting this shape several advantages will accrue. The 
chambers may with advantage be cut less deep, the straight portion 
terminating at a distance of fiin. from the breech end of the barrels, 
thus leaving the walls thicker than they otherwise would be. It will 
be noticed how extremely easy are the curves joining the chamber to 



(Field, April 8, 1889 ; Vol. 98, p. 480.) 

In out issue of Deo. 10, 1898, we published a short notice on the 
subject of cartridge chambers, and gave illustrations of the various 
forms in use. One of these (rig. 5) we strongly recommended. 






/£•*• 



2%'- 






Fig.5. 



2%- 



the bore of the barrel. This shape has 
results than any other when used in 
ance of water or other fluids. 



also been found to rive better 
or passages for the convey- 



Since the notice above referred to was published, we have made many 
interesting experiments with chambers of various forms, and car- 
tridges loaded in many different ways, and we now give a tew of the 
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remits. An old gun was procured having a chamber 2Jin. Ions;, with 
a very abrupt cone similar to that shown in Fig. 4. This gun 
gave a very poor pattern, averaging only ninety-eight pellets in the 
win. circle at 40 yards, as will be seen by the aooompinying table, 
No. 1. This table does not correctly show the shooting of the gun 
because five rounds were patchy and balled to such an extent that the 
patterns could not be counted, and were therefore dis ?arded. Pygmy 
oartridpes were next tried, with results as shown in table No. 2. In 
this trial four of the rounds could not be recorded on account of the 
clustering of pellets. The form of ths chamber of this gun was the a 
altered to resemble that shown in Fig. 5, the oolv difference being that 
the straight portion was rather more than 2}in. Ions;. The results 
both with the 2Jin. and 2in. cartridges were far superior to those pre- 
viously obtained: ; not only were the patterns higher, but they were 
very regular and without the slightest sign of clustering or balling. 

No. 1. 

(Btrometer, 30*20in. ; thermometer — w«»t bulb, 45° : dry, 47°.) 12-bore gun ; 
weight, 71b. ; barrels, SOin. Powder, 31grs. of Walsrode ; shot. ljo*. 
No. 6 (SOi pellets). Wadding* thin card, gin. felt, grey cloth, card over 
-•--" Eley's2}in. 







Bight Barbel.— 


Forty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


In- 
side 
30fn. 
circle. 


Out- 
side 
SOin. 


Velocity 

(10)ards) 


BeeoiL 
FUb. 


1 


19 


21 


19 


23 


18 


15 


82 


222 


1230 


28*0 


2 


25 


22 


23 


18 


20 


17 


87 


217 


1220 


37-3 


3 


29 


17 


28 


18 


16 


24 


92 


212 


1210 


27-5 


4 


88 


26 


tt> 


25 


14 


23 


109 


195 


1200 


277 


5 


25 


85 


21 


IS 


16 


19 


99 


205 


1190 


27*0 


6 


80 


31 


17 


32 


26 


20 


110 


194 


1181 


27*1 


7 


34 


24 


25 


22 


18 


23 


105 


199 


1176 


27*4 


8 


23 


29 


18 


20 


13 


19 


90 


214 


1172 


r7-0 


9 


28 


32 


20 


24 


17 


16 


104 


200 


1167 


26*8 


10 


34 


20 


22 


30 


20 


18 


106 


198 


1151 


25'2 


Avenge 


29 


26 


21 


23 


18 


19 


98 


206 


1190 


2M 



No. 4. 



No. 2. 



(Barometer. 30-ttin. ; thermometer— wettralb, 45° j dry, 47°.) 12-bore gun j 
weight, 71b.: barrels, SOin. Powder, 26grs. of Walsrode; shot, los. 
No. 6 $70 pellets). Wadding, 11| field wad, Jin felt, card, card over ehot. 
Joyce's 2in. oases. 

Bight Barrel.— Party Yards Pattern. 



Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
rinf. 


5th 
ring. 


6th 
ring. 


In- 
side 
30in. 
Birds. 


Out- 
side 
SOin. 


Velocity 

(10 yards) 

Ft.sec 


Beooil. 
Ft.Ib. 


1 


32 


26 


29 


20 


18 


19 


107 


168 


1181 


20*9 


2 


36 


25 


31 


27 


17 


22 


119 


151 


1190 


21-3 


3 


21 


20 


19 


20 


11 


18 


80 


190 


1154 


20-2 


4 


25 


29 


24 


17 


18 


12 


95 


175 


1176 


20-6 


5 


28 


22 


14 


16 


22 


18 


80 


190 


1163 


20-4 


6 


23 


30 


21 


10 


15 


13 


84 


186 


1181 


21-0 


7 


35 


21 


27 


18 


20 


17 


101 


169 


1158 


20-0 


8 


29 


24 


21 


21 


14 


20 


95 


175 


1172 


20-3 


9 


33 


18 


29 


18 


23 


13 


98 


172 


1154 


200 


10 


21 


19 


26 


22 


19 


16 


90 


180 


1176 


20*9 


Average 


28 


23 


24 


19 


18 


17 


95 


175 


1171 


20-6 



No. 3. 

(Barometer, 30*24in.; thermometer-wet bulb, 46° : dry. 49°). 12-bore gun; 
weight, 71b.: barrels, SOin. Powder, Sign, of Walsrode ; shot, llos. 
No. 6 (304 pellets). Wadding, thin card, Jju felt, grey cloth, card over 
shot. Bley's Sjln. oases. 







Bxonr 


Bammmu— 


Forty Yards Pattern. 




Bound. 


1st 

ring. 


2nd 
ring 


3rd 
ring. 


4th 
ring. 


5tb 
ring. 


6th 
ring. 


In- 
side 
80m. 
circle. 


Out- 
side 
SOin. 


Velocity 
00 yards) 

Ft. 860. 


Beooil. 
Ft. lb. 


1 


40 


86 


80 


22 


20 


21 


128 


176 


11S6~ 


27-0 


2 


83 


26 


28 


24 


20 


19 


111 


193 


1172 


26-9 


3 


36 


34 


31 


23 


18 


17 


124 


180 


1176 


26*8 


4 


88 


26 


25 


29 


19 


24 


118 


186 


1186 


27*2 


5 


27 


30 


28 


28 


25 


19 


113 


191 


1181 


27-0 


6 


34 


37 


28 


20 


24 


18 


119 


185 


1205 


2M 


7 


89 


82 


26 


26 


19 


17 


123 


181 


1190 


27-2 


8 


41 


38 


29 


25 


26 


23 


133 


171 


1163 


26-8 


9 


35 


88 


88 


80 


23 


20 


136 


168 


1167 


26-9 


10 


43 


28 


27 


29 


21 


19 


127 


177 


1181 


27-2 


Average 


37 


S3 


29 


26 


22 


20 


123 


181 


118J 


27-0 



(Barometer 80'24in.; thermometer -wet bulb* 46°: dry, 49°.) 12-bore gun : 
weight, 71b. ; barrels, SOin. Powder, <6grs. of Walsroie ; shot, los. No. 6 

Joyce's 2in. 



weight, 71b. ; barrels, SOin. Powder, <6grs. of Walaroie ; shot, los. 1 
(270 pellets;. Wadding, 11| field wad, Jin. felt, card, card over shot. 







Bight Baresl.— 


-Forty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 3rd 
ring;, ring. 


4th 5th 
ring. ring;. 


6th 
ting. 


In- 
side 
SOin. 
circle. 


Out- Velocity 
side (10 yards) 
SOin. Ft^sec 


Beooil. 
FUb. 


1 


29 


34 


SO 


29 


20 


21 


132 


138 


1163 


20-6 


2 


39 


32 


28 


23 


17 


18 


122 


149 


1154 


20-0 


3 


34 


31 


25 


24 


16 


19 


114 


156 


1176 


206 


4 


28 


30 


26 


21 


20 


22 


105 


165 


1181 


20-8 


5 


37 


27 


29 


27 


16 


17 


120 


150 


1172 


20-8 


6 


26 


28 


26 


28 


16 


16 


103 


162 


1163 


20-5 


7 


36 


25 


24 


25 


22 


16 


110 


160 


1158 


20*2 


8 


38 


27 


25 


26 


19 


24 


116 


154 


1181 


21-0 


9 


39 


SO 


22 


25 


21 


19 


116 


154 


1154 


20-2 


10 


36 


33 


24 


21 


21 


23 


114 


156 


1176 


20*3 


Average 


34 


30 


26 


25 


19 


20 


116 


154 


1163 


20-5 



Merely as an experiment, and to satisfy our curiosity as to what 
would happen, we lengthened the chamber with the new coning tool 
until it would take a cartridge case 8 Jin long. The records given are 
shown in tables 3 and 4. 

No fault whatever could be found with the patterns, and it will be 
noticed that the velocity with this long chamber is practically equal 
to that obtained with a 2£in. chamber. 

We attribute this to the felt wad instantly expanding, as it leaves 
the mouth of the cartridge case, to the full sue of the chamber and 
preventing the escape of gas to any material extent. When we con- 
sider that the soft wad has a gas pressure generally exoeeding a ton 
upon one of its sides, and the shot charge upon the other, it is not 
surprising that it should act in this way. 

Of course, no one possessing even the most elementary knowledge 
of the subject of internal ballistics would imagine that because the 
shot charge only weighs about an ounce that this small weight repre- 
sents the resistance to the motion of the felt wad. As a matter of 
fact the felt wad is oompressed by the powder gases on the one side, 
and the inertia and friction of the shot charge acting as a kind of 
anvil on the other, causes the wad to expand to the full extent 
allowed by the wall of the chamber or barrel. 



TRIALS WITH WALSRODE IN 2|IN. CASES. 

(Field, Jan. 28, 1899; Vol. 93, p. 127.) 

Sie,— I am one of the most faithful readers of your journal the 
Field, and one of your subscribers ; and it would interest me neatly 
if you could, through your foresaid paper, give the trials inade with 
34 and 86 grains of Walsrode powder in 2f in. cone cases, with Ho*, 
shot. If you would, in jour published correspondence, let me know 
your opinion I would feel most ohTged. Ohe. Edm. David. 

rin compliance with our correspondent's request, we append the 
following particulars : 

(Barometer, 29*5in.; thermometer— wet bulb, 53° j dry, 53°.) 12-bore gun : 
weight, 71b.: barrels, SOin. Powder, 35grs. of Walsrode; shot, lfoz. 
No. 6 (388 pellets). Wadding, thin cardTpa. feH, fln. fettdne, thin card 
over shot. Gas pressure -average, 3*03 tons per eq. inch ; highest round, 
8*30 ; lowest, 2*72 tons, ^n**™"™ 1 2f in. oases. 







Bight Ba«.rbt..— 


Forty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring*. 


5th 
ring. 


6th 
ring. 


In- 
side 
SOin. 
circle. 

107 


Out- 
side 
SOin. 


Velocity 


BeooiL 
PUb. 


1 


32 


28 


21 


26 


15 


16 


231 


1230 


35-0 


2 


36 


35 


33 


27 


21 


19 


131 


207 


1210 


83-3 


3 


31 


34 


28 


23 


26 


so 


116 


222 


1210 


33-0 


4 


48 


32 


28 


21 


22 


14 


129 


209 


1195 


32-8 


5 


30 


28 


37 


29 


20 


16 


124 


214 


1190 


32-9 


6 


42 


20 


32 


25 


17 


18 


119 


219 


1181 


3fr0 


7 


44 


33 


27 


20 


19 


22 


124 


214 


1176 


81-1 


8 


83 


40 


34 


29 


18 


24 


141 


197 


1176 


30-7 


9 


38 


35 


21 


20 


23 


16 


114 


224 


1163 


30*0 


10 


33 


88 


25 


27 


25 


17 


123 


215 


1158 


29-3 


Total ... 


372 


323 


286 


247 


206 


182 


1228 


2152 


11,889 


320-1 


Average 


37 


32 


29 


25 


21 


18 


123 


215 


1189 


32-0 
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Lift 


Bauxl,— 1 


Potty Yardi Pattern. 




Bound, 


1st 

ring. 


2nd 
ring 


3rd 
ring. 


A 


5th 
ring. 


6th 
ring. 


In- 
side 
30in. 
circle. 


Out- 
ride 
30in 




Pipeline 

per 
sq. inch. 


1 


89 


49 


43 


29 


24 


27 


210 


128 




3 30 


2 


73 


62 


44 


19 


28 


18 


198 


140 




3-24 


3 


SO 


49 


24 


80 


17 


16 


153 


185 




3*20 


4. 


84 


59 


31 


26 


22 


25 


200 


138 




3*16 


5 


81 


33 


£6 


38 


30 


27 


188 


150 


Velocity 


8-08 


6 


77 


54 


30 


32 


20 


19 


193 


145 


and 


3-00 


7 


68 


48 


S3 


25 


29 


29 


174 


164 


Beooil 


2-91 


8 


55 


56 


40 


37 


23 


22 


188 


150 


(as above) 


2-85 


9 


62 


£0 


33 


31 


10 


17 


176 


162 




2-82 


10 


87 


51 


53 


28 


25 


21 


219 


119 




2-79 


Total ... 


726 


511 


295 


2i8. 


221 


1899 


1481 


30*35 


Avenge 


73 


51 


37 


29 


24 


22 1 190 


148 


3C3 



(Barometer, 29*2in. ; thermometer— wet bnlb 54°, dry 54°.) 12 bore gun : 
weight, /lb.: tarrels, 30in. Fowder, Sign, of Walsrode; shot. Ho*. 
No. 6 (338 pellets). Wadding, thin card, (in. felt, gin. feltine, thin card 
over abot. One pre — n re— average, 3*C0 tons per aq. inch ; highest round, 
3-80 j lowest, 3-40 tons. Eley's 2Jin. eases. 

Bight Barbum— Forty Yards Patten. 



Bound* 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


In. 
side 
SQin. 
enrols. 


Out- 
side 
SQin. 


Telocity 


Beooil. 
FUfc 


1 


47 


80 


22 


20 


18 


18 


119 


219 


1250 


34-0 


2 


46 


41 


30 


26 


23 


16 


143 


195 


1245 


88-1 


3 


39 


38 


33 


22 


27 


19 


132 


206 


1240 


33*5 


4 


43 


30 


28 


27 


34 


22 


133 


205 


123S 


32-7 


5 


44 


S7 


27 


21 


17 


19 


129 


209 


1235 


33-0 


6 


51 


86 


31 


24 


20 


21 


142 


196 


1225 


32-8 


7 


33 


34 


38 


21 


21 


19 


126 


212 


1215 


31-8 


8 


50 


83 


28 


20 


82 


17 


131 


807 


1215 


32-9 


9 ' 


43 


41 


29 


25 


19 


22 


138 


200 


1210 


32*0 


10 


85 


38 


30 


27 


25 


23 


130 


206 


1205 


32-0 ; 


Total ... 


436 


358 


296 


233 


216 


198 


1323 


2057 


12,275 


8278 


Average 


44 


36 


80 


23 


22 


20 


132 


206 


1228 


32*8 







] 


Left 


Babul.— 


Forty Yards Pattern. 




Bound. 


1st | 2nd 


3rd 


4th 1 5th 


6th 


In- 
side 


Out- 
side 
30in. 




Pressure 


ring. 


ring. 


ring. 


ring. 


ring. 


ring. 


30in« 
circle. 




per 
sq. inch. 


1 


51 


44 


46 


35 


21 


23 


176 


162 




3-80 


2 


80 


57 


44 


31 


26 


20 


212 


126 




8-74 


3 


66 


42 


84 


25 


28 


22 


167 


171 




3-72 


4 


' 91 


53 


41 


32 


29 


25 


217 


121 




8-66 


5 


72 


60 


85 


28 


25 


19 


195 


143 


Telocity 


8*66 


6 


66 


58 


40 


36 


27 


24 


2C0 


188 


and 


3*60 


7 


85 


62 


43 


30 


21 


17 


220 


118 


Becoil 


3*52 


8 


74 


48 


39 


32 


24 


21 


188 


150 


(as above) 


3-48 


9 


59 


56 


48 


35 


28 


23 


198 


140 




•3-44 


10 


87 


68 


46 


27 


19 


16 


228 


110 




3-40 


Total ... 


731 | 543 


416 


311 


243 


210 


2001 


1379 


36-02 


Average 


73 1. 54 


42 


31 1 24 


21 


200 


138 


3-60 



The diameter of the 1st ring is 15 inches ; area 225 circular inches. 
» » 2nd » 2U } 

m » 3rd » 26 / The area of each belt, between 

» » 4th » 30 >- two rings, is the same as stated 

m » 5th » S3* ( above. 

n 6th - 383 J ... 

Not knowing the kind of cartridge case preferred by oar corre- 
spondent, we considered it advisable to use two kinds. In the first 
trial we used Bachmann cases, with 36gn. of powder ; but 31grs. in 
Eley cases were found quite sufficient, the velocities being very high 
and exceedingly regunv.— JSd.1 

TO REMOVE CORDITE FOULING. 

(Field, April 1, 1899; Vol. 98, p. 464.) 
Thk use of boiling water is an excellent plan, bat drying should be 
hastened by wiping with tow or flannel, and this followed by an 
application of good oil while the metal is still hot. m The surface of a 
barrel allowed to dry off veiy soon sets np rust in the majority of 
cases; The cleaning rod for small calibres- should be of tempered 
steel, very straight and elastic. 



TRIAL OF NORMAL P0WJ)EB (HEW ISSUE). 

(Field. March, 11, 1889 ; Vol. 93, p. 843.) 

WHEN norm&l powder was introduced into this country we, at the 
request of the Normal Powder Syndicate Limit* d, thoroughly tested 
it. Our report, which was a veiy favourable one, was published in 
the Field of Oct. V, 1896. 

The Normal Pdwder Company recently placed upon the market 
a new and improved issue of their powder. This we were asked to 
test and report upon. The letter received from the manager wag a 
typical one, inasmuch as it stated.' as the letters of powder 
manufacturer! generally do, that we should find higher velocities, 
splendid patterns, low pressures, and little recoil. 

We stated in 1896 that the powder gave excellent results in every 
way j and our recent trial shows th*ir, with regard to velocity, pattern, 
recoil and pressure in the barrel, the new issue gives results which 
are identical with those obtained with the old powder. 

That the new powder is greatly superior to the old we are quite 
tne qualities of smokele rsnejs, clewlines! 



ready to admit, but it is in . . 

in toe barrel, and in the absence of the nnpl asant smell 
formerly characterised this powder, 



s^ich 



(Barometer 29-63in. ; thermometer— wet bulb, 43° ; dry, 46°.) 13 bore ran : 
weight, 71b. ; barrels, 80m. Powder, Sign. of Normal; shot, lioz. No. 6 
(301 pellets). Wadding, thin card, *& felt, grey doth, and thin card over 
_,. _* ~ average, 2*24 tons per sq. in. j highest round, 2*55; 



shot. Oas prei 
lowest 1*83 tons. 







Right 


BXBBEL.— 


-Forty Yards Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
rng. 


In- 
side 
80m. 
circle 


Out- 
side 
SOin. 


Velocity 

(10 yards) 

Ft.sec 


BeeriL 
FUb. 


1 


44 


36 


*8 


29 


15 


17 


147 


157 


1181 


247 


a 


28 


29 


20 


21 


19 


23 


107 


107 


1176 


25-0 


3 


SO 


32 


86 


25 


17 


19 


132 


172 


1172 • 


21-8 


4 


47 


34 


41 


18 


13 


17 


140 


164 


1172 


24-8 


5 


46 


40 


37 


24 


22 


21 


147 


157 


1167 


wa 


6 


38 


81 


35 


19 


18 


16 


123 


181 


1167 


24*3 


7 


42 


44 


88 


26 


20 


21 


150 


154 


1163 


24-0 


8 


36 


33 


26 


22 


16 


19 


117 


187 


1151 


21*0 


9 


33 


22 


29 


28 


21 


£ 


112 


192 


1145 


23*9 


10 


49 


29 


23 


30 


14 


131 


173 


1136 


23*8 


Average 


40 


33 


33 


24 


17 


19 


131 


172 


1163 


24*4 







] 


Lin Binarr.,— ] 


Porty Yards Pattern. 




Bound. 


1st 

ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th !eth 
ring. ring. 

1 


In- 
side 

30in. 

circle 


Out- 
side 
80ln. 




Pressure 

sq inch. 


1 


70 


59 


46 


a 


20 


19 


206 


98 




2*55 


2 


61 


52 


40 


34 


21' 


18 


187 


117 




1-49 


3 


73 


59 


80 


33 


24 


15 


195 


109 




2*4S 


4 


68 


60 


47 


28 


15 


17 


203 


101 




2-40 


5 


72 


58 


42 


25 


18 


23 


197 


107 


Telocity 


2-28 


6 


74 


53 


41 


36 


19 


21 


204 


100 


1ST 


2-20 


7 


69 


39 


49 


r6 


20 


17 


182 


122 


BeeoU; 


n2 


8 


73 


46 


87 


30 


14 


22 


184 


)18 


(as above). 


208 


9 


63 


34 


45 


19 


23 


18 


161 


143 




1*98 


10 


67 


55 


44 


32 


22 


19 


198 


106 




MS 


Average 


69 


52 


42 


29 


20 1 19 | 192 


112 


2-24 



The diameter of the 1st ring is 15 inches ; area 225 circular 



2nd 
3rd 
4th 
5th 
6th 



» 2U - ^ 
•26 » ■/ 
• 80 » )> 



The area ©fc each belt, between 
two rings, is the same as stated 
V above. 



AFTEB MPOSUBE TO NIGHT AIB FOB 12 HOUBS. 

Bight Barbel. 

Velocity 

(lOyards). 

Bound. Ft. seo. Ft. lb. 

7 lltt 23-8 

8 1141 23-6 

9 1141 23*8 

10 1136 w 25-5 





Velocity 




Bound. 


■MS" 


BeeoU. 
Ft. lb. 


1 


1167 


... 24-6 „ 


2 


1163 


... 24-4 


3 


1163 ... . 


... .24-0 


4 


1158 


... 24*1 


5 


1151 


... 24'3 


6 


1149 


... 24-0 



: Average.. 



1152 



24D 



MULLERITE, Nos. 1 AND 2. 



34S 



Lij-t Babbbl. 



Pressure 

Bound. per sq. inch. 

1 2-34 

2 Velocity 281 

3 and 2-28 

4 Recoil 2-21 

5 as above 2*16 

6 2-12 



Pressure 
Bound. per sq. inch. 

7 Velocity 2*08 

8 and 1*98 

9 Becoil 1-83 

10 as above 1*73 



Average.. 



2*11 



AFTEB DRYING 12 HOURS AT A TEMPERATURE OF 120' FAHB. 

• Right Batumi.. 

Velocity 

(10 yards). 

Bound. Ft. see. 

1 1185 ., 

.2 1190 . 

3 1186 .. 

1186 ., 

5 1181 ., 

6 1181 . 



Bound. 

1 

2 Velocity 

3 and 

4 Recoil 

5 as above 

6 







Velocity 




BecoiL 




(10 yards). 
Ft. sec 


Recoil. 


Ft. lb. 


Bound. 


Ft. lb. 


25*8 


7 ... 

8 

9 


1176 ... 

1172 ... 

1172 ... 


25*1 


8c-5 


24*9 


.... 25-2 


24*6 


25*0 


10 ... 


1167 ... 


24*5 


25*3 




25-0 


Avenge... 


1181 ... 


25*1 


■ Lift 1 


tABBBL. 






Pl'OOIIIII 






Pressure 


per sq. inch. 
3*20 


Bound. 
7 ... 


.-. Velocity 


per sq. inch. 


3-18 


8 ... 


and 


2*94 


3*H 


9 


.. Becoil 


291 


3*12 


10 ... 


.. as above 


2*88 


3*08 






— — 


3*00 




Average 


8*04 



HTJLLEBITE Nos. 1 AND 2. 

(FMd, April 22, 1899; Vol. 93, p. 569.) 

MCS8R8. MOllcr and Co., of Li jje, Belgium, have submitted 
to us for trial two new powders which they have recently placed 
upon the market. These powders are known as Mullerite, Nos. I 
and 2. We have not made a chemical analysis but are informed 
that both powders are composed of pure mtro ceUulose, and, 
being thoroughly gelatinised, are practically unaffected by damp. 
As these powders contain little or no moisture in their composition, 
km* exposure to moderate heat affects them bat slightly. Both 
powder* are very clean in the barrel, and do not readily set up 
corroron No. JS is an excellent powder ; it is in granular form and 
may be easily loaded I y any ordinary cartridge loading machine. 
No. 1 gives superior results to anv shot-gun powder we have hitherto 
tried ani reported upon, as will be seen by the records herewith 
published, ft will be noticed that although the velocities are about 
10 ft.sec. higher than our standard, the recoils are quite moderate,, 
as also is the gas pressure in the barrel, and the patterns are 
higher than any we have ever beftre obtained. This powder 
has what we consider one disadvantage — viz., it is in leaflet form, but 
the manufacturers inform us that they possess machines capable of 
loading it with a curacy and rapidity. At present both these powders 
must be need in Belgian cajes, as there are none made in England 
suitable for them. 

MaLLEBXTE, No. 1. 

( Barometer, 29*45 n. : thermometer— wet bulb, 43° ; dry, 45\) 1 '-bore gun ; 
weight 71b. ; barrels, 30in. Powder, xSgrs. of Muller.te ; shot, ljo*. No. 6 

SH pellets). Wadding, thin card, gin. felt, grey cloth, card over shot. 
is pressure -average, 1*77 tons per sq. inch ; highest round, 2*00 j lowest, 
1*53 tons. 







Right Babbbl.— 


Forty Tarda Pattern. 




Bound. 


1st 
zing. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 1 


5th 
ring. 


6th 
ring. 


In- 
side 
30in. 
circle. 


Out- 
side 
301n. 


Velocity 


Becoil. 
FtJb. 


1 


45 


40 


38 


28 


23 


21 


151 


153 


1200 


27«0 


2 


87 


33 


29 


26 


29 


21 


125 


179 


1163 


26*6 


8 


Z9 


40 


87 


28 


22 


2*> 


144 


160 


1154 


257 


4 


41 


33 


31 


23 


26 


20 


136 


16* 


1176 


266 


5 


47 


89 


3* 


25 


25 


21 


147 


157 


1154 


258 


6 


38 


41 


40 


21 


21 


19 


140 


164 


1158 


25*8 


7 


45 


44 


38 


25 


24 


21 


152 


152 


1176 


264 


8 


36 


35 


37 


29 


13 


24 


137 


167 


1200 


26*8 


9 


41 


49 


SS 


27 


19 


18 


150 


154 


1181 


26*6 


10 


43 


36 


39 


30 


22 


20 


148 


156 


1190 


267 


Aver ge 


41 


39 1 36 


26 


22 


22 1 143 


161 


1175 


26*4 







Lett Barbel.— Forty Tarda Pattern. 




Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


In- 
side 
30in. 
circle. 


Out- 
side 
SOio. 




Pressure 
sq. inch. 


1 


88 


79 


46 


28 


14 


19 


241 


63 




163 


2 


79 


80 


44 


38 


18 


16 


241 


63 




1*88 


3 


63 


61 


41 


39 


21 


21 


209 


95 




1-58 


4 


90 


87 


38 


23 


19 


14 


243 


61 


Velocity 


200 


5 


74 


79 


38 


39 


20 


17 


230 


74 


and 


178 


6 


66 


63 


42 


40 


16 


24 


.211 


93 


Becoil 


1*53 


7 


90 


69 


35 


27 


23 


25 


221 


83 


(as above) 


200 


8 


89 


70 


48 


38 


20 


19 


245 


53 




1-63 


9 


79 


64 


49 


31 


23 


14 


223 


81 




1*92 


10 


83 


76 


42 


33 


25 


13 


234 


70 




ITS 


Average 


81 


73 


42 


34 


20 


13 


230 


74 




177 



The 



of the 1st ring is 15 inches; area 225 circular inches. 
2nd » 21J - ^ 

3rd ■ 26 n /The area of each belt, between 
4th • 30 » } two rings, is the same as 
5th m 334 n I sfeted above. 



Damp Tsst, bxposbd to damp aib fob Twblvb Hours. 



Velocity 
(10 yards). BecoiL 

FLsee. Ftlb. 



U76 
1154 
1154 
1163 
181 
1167 



267 
25-6 

25*8 
26*4 

$3 



per 
sq. inch. 
... 1*47 
... 1*83 
... 1*73 
... 1*58 
... 1*47 
... 1*68 



Velocity Pressure 

(10 yards). BecoiL per 

FLsec FUb. sq. loch. 

1158 25*6 l-,8 

1149 25*6 1-33 

1A63 25*9 1*63 

1172 265 1.53 

Avenge: 
1164 ^6*1 1*66 



Hbat Test, Tsmpbbatubb 120° Fah. fob Twblvb Hour*. 
Velocity. 

(10 yards). BecoiL 
Ftorec. Ftlb. sq.'inch. 

1195 26*8 2v0 

1167 26*4 2*08 

1172 26*2 1-88 

1181 26*6 1-.8 

Average: 
1188 267 2*03 



Velocity 

(10 yards). BecoiL per 
Ftjwo. FUb. si. inch. 

1210 270 V16 

1186 26*8 204 

1190 27*0 ..;. 2*20 

1181 267 2'CO 

1200 26*9 2*20 

1176 26*5 1*92 



MaLLEBITE.No.2. 
(Barometer. 30*5in. ; thermometer— wet bulb, 53° ; 
weight, 71b.; barrels, 30in. Powder. SSgrs. of 



dry, 58°). i:-bore gnu ; 
Mullerite ; shot. 1 oi. 



No. 6 (304 pellets). Wadding, thin oari gin. felt, grey cloth, and thin card 
overshot. Gas pressure— average 2*58 tons per sq. inch ;"" 
2*67; lowest, 2*34 1 ns. 



; highest round, 







Bioht Babbbl.— 


For'y Yards Pattern. 




Bound. 


1st 
ring. 


fed 

ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


6th 
ring. 


In- 
side 
80in 
circle. 


Out- 
aid* 
80in. 


Velocity 


Becoil. 
FU*. 


1 


41 


31 


29 


22 


28 


24 


123 


181 


1190 


267 


2 


33 


33 


26 


30 


26 


20 


127 


177 


1210 


27*5 


3 


44 


40 


34 


29 


19 


18 


147 


157 


1167 


25 9 


4 


36 


30 


24 


26 


20 


30 


115 


189 


1186 


26*6 


5 


36 


29 


21 


25 


25 


22 


111 


193 


1210 


27*1 


6 


47 


38 


32 


20 


27 


19 


137 


167 


1167 


26*0 


7 


40 


34 


18 


18 


23 


14 


110 


194 


1181 


26*3 


8 


87 


41 


30 


23 


21 


23 


131 


173 


1176 


25-8 


9 


45 


31 


32 


27 


18 


21 


135 


169 


1200 


27*0 


10 


49 


44 


38 


19 


24 


16 


150 


154 


1172 


26*2 


Average 


41 


35 


28 


24 


23 


21 


129 


175 


1156 


26-5 



Left Babbbl.— Forty Yards Pattern. 





1st 


2nd 


3rd 


4th 5th 


6th 


In- 
side 


Out- 
side 
30in. 




Pressuro 


Bound. 


ring. 


ring. 


ring. 


ring/ 


ring. 


ing. 


3Vin. 
circle. 




per 
sq. inch. 


1 


70 


71 


48 


34 


22 


13 


223 


81 




2 55 


2 


61 


64 


35 


38 


19 


17 


198 


106 




249 


3 


84 


70 


50 


20 


17 


12 


224 


80 




2*67 


4 


£0 


68 


40 


26 


20 


19 


214 


90 


Velocity 


2*43 


5 


58 61 


54 


40 


26 


20 


213 


91 


and 


2.61 


6 


63 45 


39 


32 


23 


18 


179 


125 


Becoil 


2*58 


7 


81 67 


52 


39 


18 


21 


239 


65 


(as above) 


2*34 


8 


75 56 


43 


34 


11 


14 


206 


98 




2'61 


9 


53 53 


44 


36 


25 


16 


186 


118 




2*52 


10 


74 


€0 
62 


39 
44 


29 
S3 


15 


16 


202 


102 




2*43 


Average 


70 


20 


17 


206 


96 




£•52 



344 



SPOftTttfG GHJtfS Altt) GUNPOWDERS. 



Damp Tsst, bxfosbd to night air pox Twslvb Hours. 



Telocity 
1136 .... 


Beooil. 

Ft.lb. 

.... 251 ... 


Pressure 

sq. inch. 

2-16 

2-52 

2-28 

2*00 

287 

2-20 


Velocity 
(10 yards). 
Ft.sec. 
1151 .... 


Beooil. 
Ft.lb. 

256 ... 


Pressure 

per 
sq. inch. 
2*31 


1176 ... 


.... 25-9 ... 
.... 25*8 


1163 .... 


26 ... 


237 


1163 .... 


1141 .... 


25*4 ... 


H-43 


1128 .... 


.... 25 ... 


1132 ... 
1151 .... 

»"> Fah. for 
Velocity 

1215 .... 
1235 


25-0 ... 

Average: 
25*5 .... 


2-29 


1149 ... 
1167 .... 


.... 25'3 ... 
.... 257 ... 


2-30 


Hrai 
Velocity 
(10 yards). 
Ft. see. 
1235 ... 
1290 .... 


r Tbst, Temprraturb IS 
Pressure 
Beooil. per 
Ft.lb. tq. inch. 

.... 28-8 318 

.... 23-2 3*10 

.... 27'3 3*26 

.... 27*9 3-20 

.... 26-8 3*12 

.... 23D 3-03 


Twelve Hours. 

Pressure 
Beooil. per 
Ft.lb. sq. inch. 

27*0 880 

26*6 3-21 


1200 .... 
1225 .... 
1205 ... 
1230 .... 


1210 .... 
1300 

1219 ... 


26-9 ... 

27*2 ... 

Average: 
27*5 ... 


£.'16 

310 

3«17 











LIGHT LOADS OF DIAMOND POWDER. 

(Fitld, July 22, 1809 ; Vol. 94, p. 147.) 
From Messrs Curtis and Harvey we recently received the following; 
communication : 

Lb 1 , season a sportsman who still uses black powder requested us to load 
some game cartridges with the lightest load of powder and shot we thought 
would prove effective on the field; this we did, and, as his report was so 
fav Durable, we thought you might be interested in the subject. We are, 
therefore, sending; fifty ejector cartridges, medium eaps, loaded with 2|drs. 
Diamond o No. 2 and gos. 5J soft shot, and shall be greatly obliged if you 
will test them and favour us with your report. 

We tested the cartridges alluded to in the above, and append 
the results in tabular form. It will be noticed how exceedingly 
regular are the records of velocity, recoil, and pressure in the barrel. 
The greatest variation in velocity in ten rounds is only 20 ft.sec., in 
recoil only \ ft.lb., and the difference between the highest and lowest 
pressure is only \ ton per square inch m a similar number of rounds. 
Records auob as these have never been obtained with any kind of 
smokeless powder, and if we are to judge bv recent events at Edin- 
burgh and Bisley (where the pressure m toe barrel was increased 
from 14 or 15 to upwards of 30 tons per square inch by merely making 
a slight alteration in the bullet), it will be a long time before the 
smokeless will beat the good old bla?k powder for regularity and 
reliability. 

(Barometer, 29*£8in. j thermometer— wet bulb, 67° ; dry, 72°.) 12- bore gun ; 
weight. 71b. ; barrels, 30In. Powder, 21drms. of Diamond No. 2 shot, 
gos. No. 5} (213 pellets). Wadding, black and pink card, Jin. felt, Jin. 
felt, thick card, and thin card over shot. Oas pressure -average 2*81 tons 
per sq. inch ; highest round, 2*46; lowest, 2*20 tons. 

Bight Barrel.— Forty Yards Pattern. 



Bound. 


1st 
ring. 


2nd 
ring. 


3rd 
ring. 


4th 
ring. 


5th 
ring. 


€th 
ring. 


In- 
side 
30in. 
circle. 


Out- 
side 
3Cin. 


Velocity 

(lOywrds) 

Ft.sec. 


Fecoil. 
FOb. 


1 


24 


37 


19 


22 


17 


15 


102 


Ill 


1 45 


28-0 


2 


82 


88 


21 


20 


18 


19 


111 


lOi 


1240 


22'7 


3 


4S 


26 


22 


13 


20 


10 


109 


104 


1240 


229 


4 


80 


25 


17 


18 


13 


12 


90 


123 


12.0 


227 


5 


41 


32 


19 


24 


18 


16 


116 


97 


1210 


2z-5 


6 


46 


30 


20 


19 


15 


18 


115 


98 


1235 


22*9 


7 


29 


26 


24 


1* 


10 


12 


94 


119 


J2 


22'6 


8 


87 


89 


18 


16 


11 


10 


110 


1(3 


1230 


227 


9 


33 


26 


14 


13 


17 


21 


86 


127 


1230 


22*5 


10 


39 


30 


24 


21 


18 


15 


114 


99 


1225 


22*6 


Average 


36 


31 


20 


18 


16 


15 


105 


103 


1236 


22-7 







Left Barrel.— Forty Yards Pattern. 




Bound. 


1st 


2nd 


3rd 


4th 


5th 6th 


In- 
side 


Out- 
side 
20in. 




Pressure 


ring. 


ring. 


ring. 


ring. 


ring. ring. 


80in. 
circle. 




per si. in. 


1 


44 


40 


22 


19 


13 j 12 


125 


88 




2*46 


2 


5' 


31 


31 


26 


15 i 12 


139 


74 




2 43 


3 


43 


36 


37 


25 


17 15 


141 


72 




287 


4 


40 


38 


27 


20 


15 18 


131 


79 


Velocity 


2-34 


5 


62 


43 


23 


13 


IS 14 


146 


67 


and 


231 


6 


64 


46 


18 


15 


17 13 


143 


70 


Bee oil 


1-2S 


7 


50 


42 


22 


14 


16 , 15 


128 


85 


(as above) 


2*26 


8 


42 


45 


30 


18 


16 ' 17 


135 


78 




£'24 


9 


40 


48 


35 


21 


22 I 9 


144 


69 




2-24 


10 


55 


44 


31 


16 


13 1 16 


146 


67 




2*20 


Average 


50 


41 


28 


19 


16 ' 14 


138 


75 




231 



The diameter of the 1st ring is 15 inches ; area 225 circular inches. 
r, 2nd m 21* - *\ 
» » 3rd » 26 » /The area of each belt, between 

n n 4th *• 80 «• V two rings, is the same as stited 

n m 5th n 33* n I above, 

«• n 6th » 364 " J 



VELOCITY OF SHOT. 

(Field, April 1, 1899 ; Vol. 98, p. 464.) 

Bash forth '8 tables enable us, as all know, to ascertain readily 
the muzzle velocity of a rifle bullet from the mean velocity 
recorded by the chronograph over a given range of, say, 60 yards 
from the gun. But for shot guns these tables do not apply, 
and it is generally believed that for such projectiles as a charge of 
small shot no fixed relation exists between the muzzle velocity and the 
mean velocity over a given distance. Within limits this is true. It 
is not possible to bring any individual shot under a general law such 
as that on which the tables for rifle bullets are founded, for a charge 
of small shot, which leaves the gun in cylindrical form, breaks up 
irregularly from various causes. Sometimes it begun to break up 
and to scatter as soon as it is clear of the gun ; sometimes the mass is 
projected a considerable distance before the scattering action begins 
to tike a marked effect. In the latter case the velocity is better 
maintained than in the former ; but when we take a mean of not 
fewer than five shots, we find that the e irregularities correct one 
another, so that this mean shows a definite fixed relation among the 
velocities ov^r different distances. That is to say, if we know the 
velocity over a range of, say, 10 yards, we can calculate with accuracy 
the muzzle velocity, and the velocity over another range, of 20 metres, 
for example. This being so, we can calculate and form a table 
from which, when we have learned the velocity by actual measure- 
ment over one range, we can by inspection ascertain the velocities 
over other ranges, and at the muzzle of the gun. Such a table I give 
hereafter. Its uses are obvious, and they are of conaiderabl • practical 
importance. The velocities obtained from this table may not, for the 
reason already given, be exactly correct for each individual shot. 
But if all is as it should be, that is, provided there be no fault in the 
caps &* eases, the wadding, or the powder, they will not be far 
wrong, while the mean of not less than five shots will agree with the 
figures in the table within limits of variation so narrow as to be of no 
practical importance. Thus the table shows what the velocities of 
each individual shot should be. Here lies one of the most important 
uses of the table. For if we take the actual readings of the Jervis 
Smith chronograph over all the ranges and compare them with the 
figures in the table, we detect at onoe any irregularity or defect in the 
shooting that would not be otherwise discovered. 

In my investigations into the subject of relative velocities over 
certain given distances my first experiments had for their oVect the 
direct mea urement of the muzzle velocity. The tes.ing ranges of 
the Messrs Curtis's and Harvey are exceptionally well provided with 
measuring instruments of precision, there being, among other instru- 
ments of that class, no fewer than six chronographs, of which two are 
Jervis Smith's, made by Elliott Bros., with all the latest improve- 
ments. Having these at my disposal, my task was not a very difficult 
one. Time ana care only were required to obtain accurate results. 

Measurements of velocity were first taken over the 6in. between 
two electrical circuity one of which was placed lin. behind the 
muzzle and the other 6in. beyond the muzzle. A sufficient number of 
shots having been fired to give a reliable mean value, the first circuit 
was shifted forward lin. to the muzzle and the second brought back 
lin., giving a distance of 4in. beyond the muzzle over which the 
velocity was next to be measured. Ihe average of the records over 
these two distances being piact'cally equal, this latter distance was 
finally adopted for direct muzzle velocity measurements. Curtis's and 
Harvey's Diamond No. 4 powder was used in the whole series of these 
experiments, the shot being No. 6 chilled, of 270 pellets to the ounce. 
The charges were 3drs. (82grs.) and lgos. 

The muzzle velocity having been in this way determined, the 
electrical circuits were set 1ft. apart— that is, at the muzzle, at lft., 
at 2ft., and at 3ft. from the muzzle, and records taken of the same 
shot. The distances were gradually increased till the range of 10ft. 
was covered, chrono graphic records of ten shots being taken for every 
change of distance. These experiments were exceedingly interesting, 
because the chronographio measurements showed, in some degree at 
least, what happens to a oharge of shot immediately after it leav s the 
gun. Up to about 4ft. 6in. from the muzzle the velocity continues to 
increase, though at a slow and, of course, a diminishing ra+e. Over 
the next 2Jft., or thereabouts, the velooity is practically constant. 
Beyond a point about 7ft. dista t from the muzzle the velocity begins 
to decrease, and that rapidly, the faling off over the interval between 
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the 7ft. and the 10ft. ranges being considerable. In speaking of these 
distances I have said there or thereabout, because there are slight 
variations in the behaviour of individual shots, due probably to the 
charge of shot breaking up more or less quickly. 

It is not, I think, difficult to account for this behaviour of the pro- 
jected shot charge. When the shot has issued from the muzzle the 
resistance due to friction in the barrel ceases, while the gas pressure 
upon the moving mass of shot, though greatly reduced and rapidly 
diminishing, is maintained for a time. Moreover, the powder gases, 
having a velocity greater than that of the shot, get in front of the 
atter, driving the air before them, so that for a time there is no 
atmospheric resistance to overcome ; therefore the velocity increases. 
Then follows a t'me during which the impelling force and the 
atmospheric resistance which is beginning to come into operation are 
practically equal, and the velocity is consequently constant over that 
period of time. 

Among the discoveries made in these experiments is the fact, 
which is of considerable practical importance, that the chronographic 
records of velocity over the whole distance of 10ft. from ' he muzzle 
of the gun are,Rfor?all practical purposes, the same as those for the 
first 4in. from the muzzle. Knowledge of this fact greatly 
simplifies the taking of muzzle velocities by direct measurement, for a 
chronographic measurement over a range of 10ft. is much more easily 
taken than one over 4in. 

The next set of experiments were intended to throw some light 
on the rate of loss of velocity over sporting ranges. With this view 
the electrical circuits or " screens ' were set up— (1) at the muzzle 
of the gun, (2) at 10ft., (8) at 10 yards, and (4) at 20 metres from 
the muzzle. To obtain reliable results Black powder, Ourtis's and 
Harvey's Diamond No. 4, was used, and the cartridges were loaded 
with great care, to get uniformity as far as possible. Further, 
arrangements were made to eliminate the influence of wind on the 
shot. a It is worthy of ment'on, too, that the Boulenge" chronograph 
was, in this series of experiments, used in conjunction with the 
Smith, to check the readings of the latter. It will be easily under- 
stood that when two sets of wires are used on one screen the two 
instruments, however well adjusted, will not, or at least may not. 
give the same record, because the wires of both instruments are not 
broken by the same pellet. This difficulty was got over by using 
fine silk-covered wire for the screens, and twisting the wires of the 
different circuits together tightly, so as to form, for breaking pur- 
poses, a single wire. A pellet striking this combination nece'sarily 
broke both circuits. A further precaution was to place an iron plate 
having a central opening Sin. square in front of the screens. This 
was done to ensure the wires being broken by the central pellets of 
the charge. The face of the plate was whitewashed, and every shot 
that was not well centred, as shown by the pattern, was rejected. 

With these arrangements for correct measurement a very large 
number of shots were fired. From the records of velocity so obtained . 
the mean values were calculated. These " means " I assumed to be- 
a sound basis whereon to found a table of relative velocities over the 
ranges dealt with, namely, 10ft. (muzzle velocity), 10 yards, and 
20 metres. 

The grand average of all the series of shots fired under these con- 
ditions gave 1222ft. a second over the 10ft. range ; 1160ft. a second 
over the 10 yards range, and 1005ft. a second over the 20 metres 



he velocity over the 10ft. range being for all practical purposes 
the true muzzle velocity, the falling off in velocity over the 10 yards 
range (from 1222ft to 1160ft) is 5073 per cent. Knowing what the 
percentage of loss over the 10 yards range is for a muzzle velocity 
of 1222ft. a second, we may calculate the loss over the same range 
for any other other muzzle velocity. 

For example, if it be required to find the percentage of loss for a 
muzzle velocity, of say, 1240ft. a second, we have the relation : 

5-073: «:: 1222» : 1240', 

the resistance of the air varying as the square of the velocity of the 
shot. That is 

log. *=log. 5'073+log. 1240 a -log. 1222", 
and generally, 

log. *=log. 5*073+ log. a 9 — log. 1222*, 

a being the muzzle velocity for whioh it is required to find the mean 
velocity over the 10 yards range, and x the percentage of loss with 
that muzzle velocity. 

From the foregoing we find that the percentage of loss with a 
muzzle velocity of 1240ft. a second is 5223. ^abstracting this loss, 
we get 1175ft. a second as the velocity over the 10 yards range. 

On such data, and in this way, the following table was calculated. 
To whatever objections that may be raised against it on theoretical 
grounds I 'have the answer that it has stood the test of experience. 
The table has been in daily use at our chief testing station during the 



last fourteen months, in whioh time thousands of shots have been fired, 
and the records of velocity obtained, when the cartridges have been 
what they should be, have always agreed closely, often exactly, with 
the values tabulated. In using this table, it is to be borne in mind 
that it has been calculated for No. 6 chilled shot, of 270 pellets to the 
ounce. 

TABLE OP VELOCITIES IN FEET A SECOND. 



Muzzle. 


10 yards. 


20 metres. 


Muzzle. 


10 yards. 


20 metres. 


1000 ... 


966 ... 


885 


1142 


1091 .... 


966 


1002 ... 


968 ... 


887 


1141 .... 


1093 .... 


968 


1004 ... 


970 ... 


880 


1147 .... 


1095 .... 


969 


1006 ... 


971 ... 


890 


1150 .... 


1098 .... 


970 


1008 ... 


973 ... 


892 


1152 .... 


1100 .... 


972 


1010 ... 


975 ... 


893 


1155 .... 


1108 .... 


973 


1012 .... 


977 ... 


894 


1157 .... 


1105 .... 


974 


10H .... 


979 ... 


896 


1160 .... 


1107 .... 


976 


1016 .... 


980 ... 


896 


1163 .... 


1109 .... 


977 


1018 .... 


982 ... 


897 


1165 .... 
1168 .... 


1111 .... 

1114 .... 


.. .. 978 


1020 .... 


984 ... 


898 


980 


1022 .... 


986 ... 


899 

901 


1171 .... 
1174 .... 
1176 .... 
1179 .... 
1182 .... 


1117 .... 

1119 .... 

1121 .... 

1123 .... 

1126 .... 


.... 981 


1025 .... 


988 .... 


982 


1027 .... 


990 .... 


902 

903 

904 


984 


1029 .... 


992 .... 


935 


1081 .... 


994 .... 


986 


1038 .... 


996 .... 


906 


1185 .... 
1188 .... 


1128 .... 

1131 .... 


988 


1035 .... 




907 


989 


1037 .... 


1000 .... 


908 


1190 .... 


1133 .... 


990 


1040 .... 


1002 .... 


910 


1193 .... 


1136 .... 




1012 .... 


1003 .... 


911 


1196 .... 
1199 .... 
1202 .... 
1205 .... 


1138 .... 

.... 1141 .... 
.... 1141 .... 


993 


1044 .... 


1005 .... 


912 




1046 .... 


1007 .... 

1009 .... 


913 

915 


995 


1048 .... 


.... 1146 .... 


.... 997 


1050 .... 


1011 .... 


916 


1208 .... 


.... 1148 .... 


998 


1053 .... 


1018 .... 


917 


1211 .... 


1151 .... 


999 


1055 .... 


1015 .... 


919 


1214 .... 


.... 1153 .... 


1001 


1057 .... 


1017 .... 


920 


1216 .... 


.... 1155 .... 


1002 


1059 .... 


1019 .... 


921 


1219 .... 


1157 .... 


1008 


1062 .... 


1021 .... 

1023 .... 


923 

924 


1222 .... 


.... 1160 .... 


1005 


1064 .... 


1225 .... 


.... 1162 .... 


1006 


1066 .... 


1025 .... 


925 


1228 .... 


.... 1165 .... 


1007 


1068 .... 


1027 ... 


927 


1231 .... 


1167 .... 


1009 


1071 .... 


1029 .... 


928 


1234 .... 
1238 .... 


1170 ... 

1178 .... 


. ... 1010 


1073 .... 


1031 .... 


929 


1011 


1075 .... 


1033 .... 


930 


1241 .... 


1176 


1012 


1078 .... 


1035 .... 


932 


1241 .... 


.... 1178 .... 


1014 


1080 .... 


1037 .... 


933 


1247 .... 


1181 .... 


1015 


1082 ... 


1040 .... 


934 


1250 .... 
1253 .... 


1183 .... 

1186 .... 


1016 


1085 .... 


1042 .... 


936 


1018 


1087 .... 


1014 .... 


937 


1256 .... 


1183 .... 


1019 


1089 .... 


1046 .... 


938 


1259 .... 


.... 11Q1 .... 


1020 


1092 .... 


1048 .... 


940 


1263 .... 


1195 .... 


1022 


1094 .... 


1050 .... 


941 


1266 .... 


1197 .... 


1023 


1096 .... 


1052 .... 


942 


1269 .... 


.... 1200 .... 


1024 


1099 .... 


1054 .... 


944 


1272 .... 


.... 1202 .... 


1025 


1101 .... 


1066 .... 


945 


1275 .... 


.... 1205 .... 


1026 


1104 .... 


1059 .... 


946 


1279 .... 


.... 1208 .... 


1028 


1106 .... 


1061 .... 


948 


1282 .... 


.... 1210 .... 


1029 


1109 .. . 


1063 .... 


949 


1285 ... 


.... 1213 .... 


1030 


1111 .... 


1065 .... 

1068 .... 


950 

952 


1289 .... 


.... 1216 .... 


.... 1081 


1U4 .... 


1292 .... 


.... 1219 .... 


.... 1032 


1116 .... 


1070 .... 


953 


1295 .... 


.... 1221 .... 


.... 1034 


1119 .... 


1072 .... 


954 


1299 .... 


.... 1221 .... 


.... 1035 


1121 .... 


1074 .... 


956 


1302 .... 


.... 1227 .... 


.... 1036 


1121 .... 


..... 1076 .... 


957 


1305 .... 


.... 1210 .... 


.... 1038 


1126 .... 


1078 .... 


958 


1^08 .... 


.... 1233 .... 


.... 1039 


1129 .... 


1080 .... 


96) 

961 


1312 .... 
1316 .... 


.... 1236 ... 
.... 1289 .... 


... 1040 


1131 .... 


1082 .... 


.... 1041 


1131 .... 


1085 .... 


962 


1319 .... 


.... 1242 .... 


.... 1042 


1136 .... 


1087 .... 


964 


1323 .... 


.... 1245 .... 


.... 1043 


1199 ... 


1089 .... 


965 


1326 .... 


.... 1247 .... 

Geo. G. 


.... 1044 
ANDBi. 



VELOCITY AND RECOIL. 

(Field, Not. 25, 1809; Vol. 04, p. 850.) 

In our issue of Dec. 81, 1896, we published a letter and foot-nota on 
the above subject, whioh we now reproduce : 

Sib,— I alwara thought that recoil depended entirely upon Telocity, i,«., 
that a high velocity meant a high recoil, and that when a low Telocity was 
registered a reduction in force, or Telocity, was obserrabls. I have been 
carefully reading a large number of trials published in the Field of various 
nitro powders, and it somewhat pussies me to find that, in many instance*, 
where the powden haTe given your standard Telocity of about 1160ft., there 
should be such great differences registered in recoil. 

I have been equally puzzled over my own obeerrations when shooting. 
To take one example. I may mention the new powder whioh the E.G. Powder 
Company haTe issued called, I believe, E.C. No. 3. This powder, according 
--•-•- — -- -^— -»—■ ■ —*--«_ -ufl j fcn 0W fjgm juy own 

Yet the recoil seems to be 



to your trials, gave the standard Telooit; 
experience that it is wonderfully hard hitti 
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very much less than all the nitros I hare tried, and I hare tried the best of 
them, both in a heavy day's shooting and according to your trials. Can yon 
help me. sir, to solve the riddle ? Mbwvale. 

Brighton. 

fA high Telocity certainly means a high recoil, but the weight and velocity 
of the shot mast not alone be taken into consideration. There are the wads, 



has therefore disconnected, and a ratchet and pawl, which waa prac- 
tically frictionlees, fitted in its place. It was next found impossible 
to obtain a uniform turning effort upon the shafts (5) by means of the 
levers and spiral springs (7). The mechanical device shown in 
Fig. 2 was therefore designed : 1 is a peculiarly shaped double cam 




Pig. 1. 



and what is of far more importance, the weight and velocity of the gaseous 
products of combustion. *■**"- * * * * , . .. 

the energy of z 
follows, theref< 

than those of a less potent natnr ;. The space in the cartridge occupied by 
the powder has also some influence on the relation between velocity and 
recoil. We hope soon to be in a position to give oar correspondent and 
others interested more exact information on the subject than we hitherto 
have been able to do ; that is to say, when our new range, fitted with a 
Smith chronograph and recently designed recoil machine, is eompleted.- 
£n.] 



bMSMssmmm^ 




fixed upon the shafts, marked 5 in Fig. 1 . The spiral springs transmit 
their pull to the cams through an extremely thin tempered steal 
band (2). By means of this simple arrangement an absolutely 
uniform force is transmitted to the recoiling table and gun, notwith- 
standing the inci eased tension of the spiral springs as they become 
elongated with the recoil of the gun. 

a Upon commencing work with our new Smith chronograph we soon 
discovered a very serious defect. The travelling frame of the instru 
ment to which the smoked glass plate is clamped had to be cocked 





HBmnnB>«= o; 



BED 



Fig. 2. 



In the first place we must apologise to pur correspondent for the 
length of time taken in fulfilling our promise, but we have had many 
difficulties to contend with. Upon testing our new gun-rest and recoil 
gauge it was found that the pneumatic buffer (10) (Fig. 1), although 
very convenient for ordinary work, caused a small amount of friction 
which was inadmissible when very accurate results were desired. It 



against the force of a strong mainspring by hand. This could not 
be done wit! out unduly stressing the axles of the wheels and their 
connections, and occasionally in the middle of a set of trials the 
travelling frame would leave the rails altogether, oausing loss of time 
and annoyance, and endangering the more delicate parts of the instru- 
ment. We therefore devised the apparatus shown in Fig. 3: 1 
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is the spring to be compressed ; 2 lb a bracket fixed to the foundation 
of the instrument which carries the hand and foot lever (3) ; 4 is a 
forked catch or grapnel. By engaging the catch or graonel with the 
mainspring rod, a slight pull with the hand at 3, combined with a 
pressure of the foot at 5, is sufficient to compress the mainspring, 
without the slightest risk of damaging the delicate parts of the 
instrument. In the Smith chronograph the time line is produced by 
the vibrations of a tuning fork. It is the practice to produce these 




Fie. 3. 

vibrations by striking the fork with a small mallet held in the hand. 
But this is a very uncertain arrangement, because if the blow is not 
of proper strength the undulations of the time line are not sufficiently 
distinct ; on the other hand, if the blow is too violent a stylus may 
be jarred down and a record lost. We therefore devised the arrange- 
ment shown in Fur. 4 : 1 is a foreshortened view of the tuning fork ; 
2 is the mallet rooking on a spring-wound fulcrum (4). The trigger 
oord (5) is connected with the main trigger cord for releasing the 
travelling carriage. The action is as follows : Upon pulling the main 
trigger oord, the trigger (3), as well as the main trigger, is actuated, 
ana the mallet falls, striking the fork, and also the rebound spring 
(6) ; it is then thrown up into the position shown by the dotted fines, 
and is held there by the automatically working detent (7 and 8), If 
it were not held op in this way the mallet would be broken by the 
travelling frame coming into collision with it. 

For the present trials we chose powders as widely different as 
possible from each other, namely, Sohultze, E.O. No. 3, Ballistite, 



and C. and H. No. 2 T.6. The results are given in tabular form, and 
it will be noticed that the energy of recoil in proportion to the energy 
of the shot cl^arge is least in the case of B.C. No. 8, closely followed 
by Ballistite; in mot, from a practical point of view these two 
powders may be considered equal in this respect. With regard to 
regularity, the black powder heads the list, there being only 45ft.sec 
difference between the highest and lowest records. Ballistite comes 
next, with a difference of 76ft.sec, followed by E.G., with a 
difference of 97ft. see, and Sohultze, with a difference of HOft.sec. 

In order to ensure the greatest possible accuracy, every charge of 
powder and shot was carefully weighed and the wadding selected. 
The same gun was used throughout the trials, and was fired at a rigid 
steel plate lin. in thickness. The electric current was broken by the 
vibrations caused by the impact of the shot, passing through the plate 
and actuating a contact-breaker fixed at the back. 

The mean velocities in a range of ten yards were first ascertained, 
and from that data the muzzle velocities were determined by means 
of the eioellent tables compiled by Mr Geo. G. Andre* (Field, April 1, 
1899). 
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Barometer, 2875 ; thermometer— wet, 5fP ; dry, 60°. 12-bore gun ; weight, 
71b. ; barrels, 30in. Wadding— s \in. card, gin. felt, A**- card ; thin card 
over shot. 

SSgrs. of B.C. No. 3, lgos. No. 6 shot (301 pallets). 



Hassle velocity. 


Recoil. 


1214 „. 


Pt.lb. 
» . 28-2 


1189 


:. -*>-5 


1179 ;.... 


, 25*8 


1169 


25-8 


1165 


25*9 


1165 


25-5 


1142 


24-9 



Muzzle velocity. 
Ft.sec. 
1142 


Beooil. 
FUb. 
25*5 


1127 


24*6 


1127 


251 


1118 


24-3 


1117 .,.-,,. 


24*8 






Avenge 1154 


Avenge 25*5 



Energy of shot at mujsle, 1448ft.lb. Batio of ehergylof shot at muzzle to 
of recoil, 56*78 to 1. 
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Barometer, V61; thermometer— wet, 59° : dry, 61°. 12- tore gun; weight, 
71b. ; barrels, SOin. Wadding— ft in. card, gin. felt, ftin. oard; thin card 
oyer shot. 



27grs. of Ballistdte, ljos. No. 6 shot (80s pellets). 
Munle velocity. 
Ft.seo. 

1188 

1182 

1165 

1KB 

1155 



Muzsle velocity. 
Ft.eec 
1231 


Becoil. 
FUb. 
28*1 


1225 

1200 

1206 


28*0 

28*2 

28-0 


1199 

1189 

1189 


28-2 

27*0 

27-6 



Recoil. 
Ft.lb. 
. 271 
. 26*5 
. 27*0 
, 261 



Energy of shot at muixle, 1544ft Jb. 
energy of recoil, 56*35 to 1. 



Average 1192 Average 27*4 

Batio of energy of shot at muixle to 



Barometer, 29*60 ; thermometer— wet, 59° ; dry, 60°. 12-bore mm ; weight, 
71b. ; barrels, 30in. Wadding— ftin. card, fin. felt, ftin. oard; thin card 
over shot. 



tie velocity. 
Ftsec 

1203 

1194 

1194 .......... 

1188 


BeooiL 
FtJb. 

30*2 

29*6 

29*7 

28*9 


Muzsle velocity. 
Ft.sec 

1152 

1147 

1137 

1115 


BeooU. 
Ft.lb. 

28*9 

27-0 

26-0 

26*1 


1184 


28*2 


1093 


25*0 


1184 


28*5 


Average 1163 




1170 


28-1 


Average 27*8 



Energy of shot at muscle, 1470ftJb a Batio of energy of shot at muzzle to 
energy of recoil, 52*38 to 1. 
Barometer, 29*58 ; thermometer— wet, 60°: dry, 61°. 

71b. ; barrels, SOin. — *" "* * "' *" 

over shot. 



. _ . 12-bore gun : weight. 

Wadding— Aim oard, §in. felt, ftin. oard; thin card 



70grs. of 0. and H. No. 2 T.S., lgos. of No. 6 shot (304 pellets) 



Muzsle velocity. 
Ft. sec 
1208 
1183 
U79 
1179 
1170 
1168 
1168 



BeooiL 
FUb. 
.... 886 
.... 32*1 
.... 31*6 
.... 81*4 
.... 81*8 
.... 31*3 
.... 317 



Muzzle velocity. 
Ft. sec. 
1165 . 
1165 . 
1165 . 
1165 . 
1163 . 



BeooiL 
FUb. 

80*8 

31*0 

81*2 

31*3 

81*0 



Average 1173 



Average 81*5 



Energy of shot at muszle, 1496 ft.Ib. Batio of energy of shot at muzzle to 
energy of recoil, 47*40 to L 

SHOT RATTLING IN CARTRIDGES. 

(Field, Feb. 6, 1892 ; Vol. 79, p. 166.) 
A fbw weeks ago a correspondent inquired whether the shooting 
qualities of cartridges would be affected by the shot becoming so 
loose as to rattle in the cases. That it frequently will rattle after 
cartridges have been much shaken— as in long railway journeys, or 
by being carried about by sportsman or attendant during a long day's 
shooting— is a fact which is pretty generally known ; but, so far as 
we are aware, little definite information is forthcoming as to the effect 
on the killing powers of the cartridges. We have therefore carried 
out a few experiments, to learn what the facts really are, and especially 
to ascertain whether cartridges loaded with nitro powder are more 
affected than those loaded with black powder, as seemed likely to be 
the case. 

We accordingly loaded half a dozen cartridges with Schultze, and 
a similar number with No. 4 black powder (charge, 8dm. and lioz. 
No. 6). In half of the cartridges the cases were turned over rather 
tightly, though not excessively so ; the other half were not turned 
orer quits so tightly, and, before being fired, they were bumped and 
shaken about until the shot rattled very freely. The cartridges were 
then tried at the target, and the mean velocities for the 40 yards were 
taken by chronograph. The records were as follows : 

Mean velocities* Averages. 

C. & H. No. 4.— With tight shot 831 829 828 = 829ft.sec. 

„ loose shot 808 806 809 = 808 „ 

Beduction of velocity 81 

Schultse.— With tight shot 868 867 870 ="868 „ 

„ „ loose shot 770 772 774 a 778 „ 

Beduction of velocity 96 

It will be observed that there was a redaction of velocity with both 
powders, when the shot was loose ; but the diminished resistance, con- 
sequent on the looseness of the charge, told much more seriously on 
the nitro-oompound than on the black explosive, so far as regards the 
velocity of the shot. The pattern, however, was greatly improved. 
With a choke-bored gun the number of pellets placed in the 30in. 
circle was increased by about thirty, with Schultze powder, and their 



distribution was beautifully regular— far more so than in the case of 
the tight charge— a fact which is in accord with the general experience, 
that greater propulsive force in the powder is usually accompanied by 
greater scattering of the shot. With black powder the results were 
somewhat similar in character, though not to so marked an extent as 
with the nitro-oompound. 



VERTICAL : PENETRATION. 

(Field,* Dec. 18, 1897; VoL 90, p. ,980.) 
Sir,— As many experienoedl shots are under the impression that 
pheasants 40 yards nigh are out of the killing range of ordinary 
sport 1 ng guns, I have carried out the experiment as detailed below, 
with a view to ascertaining whether any difference in penetration of 
shot fired vertically, as against|.the same fired>hori*sontally f does 
exist. 

I had some difficulty in finding a suitable elevation, but Mr Alfred 
Richards came to my rescue, and, through his neighbour, Mr Neive, 
obtained for me access to one of the highest windmills in Norfolk- I 
have also to thank Mr Moore, who, in the interest of sport, stopped 
his mill for nearly a whole day. 
The sketch herewith will illustrate how the trial was conducted : 







Pehetration Cabd Back attached to Sail of Wiwdmill. 
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The box hanging from the top of the poles lashed to the uppermost 
sail was exactly 120ft. from the ground — the measure being taken 
with a plumb line suspended from it, which also guided my aim. The 
said box had an aperture at its bottom end of 8in. by 3in., which was 
filled by a strawboard, and succeeding ones continued every fin. up 
to twenty-four. 

Five shots were fired and the result noted, and then the box was 
lowered and placed 40 measured yards distant to receive five horizontal 
shots. The results were as follows : 



HOBISOVTAL TSST. 



22 sti 


ftwboardi 


I... 1 


18 


m 


... 1 


17 


w 


... 3 


16 


n 


... 2 


15 


M 


... 5 


14 


M 


... 6 


IS 


„ 


... 4 


12 


It 


... 2 


11 


m 


... 3 


10 


n 


... 1 



Vertical Test. 

Pellets through 18 strawboard* ... 1 

» * 17 » ... 2 

>• n 15 h ... 10 

14 » ... 5 

M m 13 » ... 5 

* ** 12 » ... 2 

m 11 » ... 1 

Average penetration, 14*31. 



Average penetration, 14*46. 

The right barrel of ti good 12-bore was used, which makes a pattern 
of about 140. and the load was 42grs. Schultze and ljoz. No. C 
Walker's hard shot. 

The shooting was very even, the five shots of each series producing 
nearly an equal number of hits (viz., 26 pellets in the vertical rounds, 
and 28 in the horizontal). On referring to the figures it will be 
seen that the bulk of the pellets stopped after penetrating 13, 14, 
and 15 cards, and the average result is practically the same in each 
case. 

A very aged and noted wildfowler of the Broads witnessed the trial, 
and he was confident the vertical penetration would be weak, from the 
observations he had made in large numbers of practical experiments 
on fowl with his long single muzzle-loader by Egg. 

This experience points to the met that birds overhead appear 
nearer than they really are ; or, if this is not so, the difficulties of 
judging where and how to fire in front are intensified at this angle. 

W. W. Watts (Managing Director). 
London Sporting Park, Hendon, N. W. 

[Mr Watts's experiments, as described above, appear to us to 
thoroughly confirm the theoretical conclusions on this subject— viz., 
that there would be no practical difference in the penetration of the 
shot at the height of 40 yards, from that given at the same distance 
when fired horizontally. Theoretically there would be a slight amount 
of difference, owing to the " gravity pull ; " but the time of the shot 
in traversing 40 yards is only about one-seventh of a second, and in 
that interval of time the influence of gravity would lessen the height 
of the shot by the 49th part of 16 f eet— t.e. , about four inches ; so that 
firing vertically at a target placed at the height of 40 yards would be 
equivalent to firing horizontally at one placed at a distance of 
40 yards 4 inches.— Ed.] 



(Field, Dec. 22, 1898; Vol.91, p. 126.) 

Sir, — I am much interested in Mr Watts's experiments on " vertical 
penetration" of a shot gun in your edition «of Dec. 18. It is not, 
however, quite clear, I thmk, from Mr Watts's explanation, how he 
arrived at the penetration ; though I have no* doubt it is easily 
explainable by him. E.g., how do ten pellets in the vertical test 
penetrate fifteen strawboards. and only five pellets fourteen boards. 
The test reads as if the ten pellets which penetrated the fifteen boards 
should first have gone through the fourteen boards and penetrated 
them, as well as all the boards up to fifteen. When this is explained 
it will make matters clearer. 

With regard to your own remarks I should be very much obliged if 
you would say what the muzzle velocity of the shot is from such a gun 
and cartridge and loading as mentioned. I presume you must know 
this as you make the " gravity pull " equivalent to 4m. in 40 yards. 
If one knew the muzzle velocity of an ordinary charge it would be 
easy to work out the gravity pull at any distance vertically up to the 
point of rest. I shall therefore be much obliged if you will inform 
me what it is,' for if the penetration is for all practical purposes the 
same vertically as horizontally, as you show, I cannot understand 
why our pood shots so often miss high pheasants, though, very few 
ever see them at 40 yards vertical, I imagine To my idea, 80 



is a very high bird. 



yards 
W. B, Thornton. 



[The following illustration of a " card-rack " may serve to render 
the explanation more clear, although the rack here represented may 
possibly not be of exactly the same make as the one that was used by 
Mr Watts. Ordinarily the rack is placed in a horizontal position, 
with the strawboard cards standing upright; but in these experi- 
ments the rack was suspended vertically from the sail of a windmill, 
with the cards lying horizontally, as shown in the illustration. The 
height of the rack was 120 feet from the ground, and the cards were 
three-quarters of an inch apart. 
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Total, 26 = 372 



Suspended Cabd Back. 



Alongside the rack we give figures showing the numerical order of 
the cards penetrated, together with the number of pellets that passed 
through the respective cards, as stated by Mr Watts. But it need 
hardly be stated that if a pellet passed through the eighteenth card, 
it must also have passed through the previous seventeen. The 
size of the aperture (here not visible) was stated by Mr Watts 
to be 8in. by 3in., or 24 square inches ; and within that space 
were 26 pellets, the whole of which passed through 10 straw- 
boards before any of the pellets came to a standstill. From cards 
11 to 18, the number of pellets that penetrated the respective cards 
were as stated alongside the card-rack. Taking them all together, 
the 26 pellets made 372 perforations in the various cards, or an 
average of rather more than 14£ cards per pellet. In the horizontal 
test, 28 pellets struck the rack, and the average number of 
cards penetrated was rather under 14$ per pellet ; so that the differ- 
ence between the two would be inappreciable. 

As regards the " muzzle velocity,' 1 it would, with the charge used, 
be about 1200 feet per second ; but the extent of the " gravity pull 
could not be estimated from this alone, owing to the subsequent loss of 
speed in the pellets from atmospheric resistance. It could be readily 
calculated, however, from the ™ mean velocity," when known; but 
this would vary with the distance and the size of the pellets. Thus, 
with No. 6 shot, the mean velocity in 30 yards would be about 
920 ft sec., whereas in 40 yards the mean velocity would be about 840 
ft.seo. 

In our opinion, the reason whv so many men miss "high 
pheasants " is the comparative difficulty in alignment of the gun, and 
not any appreciable diminution in velocity of the shot. The angle 
between the eye, the muzzle, and the bird, when the gun is nearly hori- 
zontal, is very different from what it must be when the barrel is nearly 
vertical; besides which, the physical conformation of the neck and 
shoulders of some men would make it very difficult for them to give 
so ready an allowance as others could do on the spur of the moment. 
-Ed.] 
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NUBO POWDERS IN WILDFOWL GUNS. 

{Field, Dec 23, 1899 ; Vol. 94, p. 974.) 

KTNOGH SMOKELESS IN 8-BORES- 

Somk wildfowlers have long memories, and they doubtless will 
readily recall the words of a 20,000 Shots," who some time ago, 
whilst, as usual, freely drawing upon a lifetime's experience in 
matters connected with gnns and gunnery, had occasion to allude 
to the difference in the behaviour of the same powder in large 
and small bores. That suoh variation does exist is patent to all 
who have experimented much with guns of different calibre. It 
therefore does not of necessity follow that, because the explosive 
named above has been found to give good results in long-case 12-bores, 
shooting eanally good would be attained to by its use in 8-bores and 
4-bores— which, truly, are duck guns. Consistently, therefore, with 
my researches in respect of the behaviour of all the other bulk nitro 
powders, they in turn having beeu tried in 8-bores and 4-bores. I have 
this season been pursuing these experiments in the direction ox deter- 
mining as to what are suitable charges of Kynoch Smokeless to employ 
in the larger-bored shoulder dnok gnns. 

I will now give the results of some target experiments obtained 
with ammunition of two distinct kinds, vis., paper and brass 



The gun used for the trial of the powder in paper cases was a single- 
barrelled 8-bore. by Ghas. Boswell, weighing 121b. For the trial of 
the powder in the thin brass " Perfect ,r cases a double 8-bore, by 
Messrs Reilly and Co., Oxford-street, designed for the use of paper or 
brass cases, was employed. Neither gun is remarkable lor the 
amount of choking given to the barrels, each being designed to be of 
some service at both long and short ranges. In the 

Fapbb-cask Trial 

the loads were as follows: "Perfectly Gastaght" cases, 3Jin. 
long, powder 80grs. of Kynoch smokeless ; wadding, one waterproof, 
™> felt f^ir — * ui * *~ 0, ~- **-* - v - *■ * — rti 



.fein., one thin card on powder ; 2Joz. No. I shot, counting 94 
pellets to the ounce, the complete charge totalling 212 pellets : a 
stout card on the shot, and good turnover of about iin. The fine 
target* of the London Sporting Park Company, at Hendon, were 
used for most of the following trials. As will be noticed, th9 
diameter of the circle within which patterns were counted was, in 
every instance, 30in. ; the length of range varying from 40 yards to 
60 yards. The single-barrelled gun gave the following 

PaTTKBITS. 



40 yards. 




60 yards. 
61 


la 




67 


108 




49 


124 




65 


108 




70 


112 




62 








686 




654 


114 average. 




59 average. 


PBNKTBATIOH 


. 




40 yards. 
Pellets. 

1 through .. 

1 •» 

1 - 




Sheets. 
21 
27 
28 


1 » 




29 


1 » 




31 








5 hits, 




5) 136 perforations. 


Average number of sheets pierced. 


27J 


Highest number pierced by one 


pellet... 


31 


60 Yards. 
Pellets. 

1 through ... 

2 » 




29 
25 


1 » 




18 








4 hits. 




97 perforations. 


Average number of sheets pierced 


24 


Highest number pierced by one 


pell t... 


29 



The foregoing are not of course remarkably close patterns, but, 
being evenly distributed on the plate, they are found to answer well at 



average distances, and for many situations, both afloat and ashore, in 
the davtime. 

With the same gun. cartridge ease, wadding, and powder charge as 
the foregoing, but with 2\o*. of BB., counting fifty-five pellets to 
the ounce, the following results were obtained : 



Patterns. 



40 yards. 

87 


60 yards. 
42 


84 


87 


79 


28 


88 


43 


81 

77 


33 

38 


496 "221 
82 average. 36 vn 
Penetration. 



At 40 yards distance the driving power of the powder and the 
weight of the pellets proved invincible, for, with but few exceptions, 
the whole of the 31 sheets of stout strawboard in the Watts shot 
penetration rack were perforated. The two or three exceptions noted 
were those in which some more than usually battered pellet tailed to 
keep up with the rest. 

60 yards. 

Pellets. Sheets. 

2 through 31 

1 - 30 

1 » 28 

"I hits. lao 

Average number of sheets pierced 80 

Highest number pierced by two pellets... 31 



It will be noted that even at this range half the pellets got through 
the whole of the sheets. 

Brass-cask Trial. 

The loads used in the Reilly double 8-bore were as follows. Thin 
brass " Perfect " oases 3}in. long ; powder, 92grs. of Kynoch Smoke- 
less; wadding, one waterproof, one Ain. felt, one stoat card; shot, 
2£oz. No. 1, counting 94 pellet? per ounce, total charge 236 pellets ; 
overshot wad, stout card, the ease having a solid good crimp of folly 
iin. 



Pattxbns. 
40 yards. 
Left Barrel. Bight Barrel. 

124 .„ 87 


PaTTEBBS. 

60 yards. 
Left Barrel. Bight Barrel. 

57 .. 4ft 


152 


118 


64 


49 


187 


120 


60 


59 


160 


Ill 


68 


77 


119 


101 

116 


52 


„ CO 


129 


58 


61 


*821 


~663 


IS 


"S44 


186 average. 110 average. 


59 average. 


57 Averag 




Pbvbtratxos.— 40 Yabbs. 
Pellets. 

2 through 


Sheets. 
31 




1 ~..~. 

1 M 




29 
24 






19 




Ihits. 


163 perforations. 




Average number of sheets \ur el 


»i 




Highest number pierced by two pellets 


31 




60 Tabds. 
Pellets. 

1 through 

1 » , 

1 » 


Sheets. 
31 
29 
23 




1 n 


15 




Thils. 


98 perforations. 




Average number of sheets pierced 


24| 




Highest number pierced I 


y one pellet... 


31 



The same gun— t'.e., the doable Reilly 8-bore—" Perfect" 



UITRO POWDERS IN WILDFOWL GUNS. 



351 



# 



'I 



v: 



■n*. 



wadding and powder charge as used m the foregoing, bat 2401 
counting fifty-six pellet* per ounce, gave the following results : 



, but2fos. B.B. 



Pattkrvs. 
40 yards. 
Left Barrel. Bight Barrel. 

81 74 

77 70 

85 87 

94 79 

88 89 

90 89 

"W5 "488 

85 average. 81 1 



PATTKRH8. 

00 yards. 
Left Barrel. Bight Barrel. 

38 35 

42 39 

51 39 

40 47 

52 SI 

48 87 

"271 ~22B 

45 average. . 38 average. 

PKHETRATIOSN— 40 YARDS. 

Here an average of five pellets struck the rack, all practically going 
through the thirty-one sheets of strawboard. 



Pellets. 

4 ... 
1 ... 



00 Yards. 
through ... 



5 hits. 

Average number of sheets pierced 

Highest number pierced by four pellets 



Sheets. 
31 



153 perforations. 
30 
31 



As already remarked, the foregoing patterns are not the closest 
obtainable. But, of course, close shooting is much a question of 
degre* in choking; given the requisite amount and form of choke, 
any number of pellets up to a certain point may be placed on 
a target. Still, whatever exception any bankerer after extremely 
close patterns may make as to the foregoing, none whatever 
, could be taken with respect to the distribution of the pellets over 
the surface of the targets ; in th's particular guns and ammunition 
acquitted themselves admirably. Many oonsuerations have to be 
weighed np in wildfowling ; thus, whilst closer shooting might easily 
have been obtained by altering the proportion of powder to shot, yet, 
all considered, such extra close shooting; is not at all t»mes desirable. 
For the successful pursuit of wildfowl in the daytime, and for all 
tough birds, snoh as grey geese, brents, mallard, scaup, pochard, 
wipeon, and the like, a high velocity must be imparted to the shot. 
When sailing to fowl in daylight^ shooting at long ranges must perforce 
be undertaken . Thus, while trying to secure fairlv close shooting guns 
for such purpose it will be expedient- unless, indeed, guns of various 
degrees of choking are used for the different phases of sport— to 
secure the mean of advantages by balancing the pattern and penetra- 
tion of the shot p?l!ets as fairly as may be. Evenness of distribution 
of th •> pellets is one < f tin most important factors conducing to 
success in shooting, and to secure this the gunner may saoririoe much 
that has been thought by some shooters to be of first importance. 
Even the velocity of the pellets sinks into comparative insignificance 
beside their trueness of flight, for, after all, what matters it if they are 
doubly speedy provided they d > not fly true and stra ght? 

As supplementary to the foregoing, the following results of a trial 
of paper cases in the ReOly double 8-b re may possibly be of service. 
These figures go to prove two thing' : First, that reliable shooting 
may be obtained out of one gun with both paper and brass cases ; 
and, secondj that the explosive under trial, i.e., Kynoch Smokeless, 
maintained its position with regard to regularity or results obtained 
in respect of pattern and penetrative force when put through this 
somewhat exacting ordeal. With paper oases and oharge of No. 1 
shot as before in ReOly gun : 



A. ■. 


Patorss 

40 yards. 

LsftBarreL Bf 

115 


ght Barrel. 
117 
98 
121 
108 
112 
101 

"is? 

109 average. 


Pattervb. 
00 yards. 
Left Barrel. Rlj 
50 
02 
77 
03 
51 
09 

372 

02 average. 


rht Barrel. 
50 




130 

110 




44 

55 


'if' 


124 

\ 120 

! U8 

119 average. 




02 
51 
47 

"sOO 

51 average 



Penetration. 

The former trials hating cletrly determined the penetrative fore 
of the pellets at 40 yards to be sufficient for any fowl, however large 



and tough, met with by the wildfowler, this test was taken at the 
longer range only. 

00 Yards. 

Pellets. Sheets. 

1 through 30 



Shits. 
Average number of sheets pierced .... 
Highest number pierced by one pellet . 



21 

79 perforations. 
26 
~30 



With the larger sise of shot, BB, the results were as follow : 



Pattsrss. 

40 yards. 

Left Barrel. Bight Barrel. 



74 

77 
83 
70 
79 
89 



472 
78 average. 



08 
. 80 
. 70 
. 70 
. 71 
. 79 

450 

75 average. 



Pattbbjts. 
00 yards. 
Left Barrel. Bight Barrel. 

20 25 

34 28 

29 89 

41 36 

39 33 

40 38 



210 
35 average. 



199 



Pbsstratioh.— 00 Yards. 
Pellets. 

4 through 



1 

5 

Average number of sheets pierced 

Highest number pierced by four pellets... 



Sheets. 
31 
27 

151 perforations. 

~30 

31 



I have always attached considerable importano3 to the use of the 
card rack in such tests as the foregoing, for th* simple reison that 
it affords us a r ady means of testing the force of the pellets at killing 
ranges, whilst affording also direct and convincing evidence as to the 
condition of the pellets at the end of the journey. I have empha- 
s sod the words " at killing ranges " for the simple reason tha* thus 
to ascertain the penetrative force of pellets is a matter of o nsiderable 
importance to the wildfowler. There are! I am aware objections to 
be urged ag .inst the card rack ; stil , I thmk it cannot be denied that 
it is at present the most reliable instrument that we hive lor tin 
put no e above indicated. It certainly is simpler to work, the 
result i are clearly to be seen, an l, provided due care is exercised 
in procuring strawboard sheets of uniform weight, text ore, and 
dryness, th - records obtained are sufficiently reliable for all practical 
purposes so far as the sportsman is concerned. One drawback w th 
rej] ect tochronographic records is tba the pell- 1 velocities recorded 
are taken at the commencement of the Aunt of a charge o* shot. 
Cert inly, we cannot very well dispense with records > o taken, but to 
be complete velo ities should, 1 sutmit, also be taken at killing 
ranges. If means o uM b» devised for accurately determining the 
speed • f flight of rellete at the usu 1 distances at which guns are used 
upong<tme and wildfowl (siy, from 30 yards to 100 yrds), much 
valuable d ta a ight be acqui ed with respect to the driving power of 
a powder aud the flight and relative value of the different sizes of 
shot. Henry Sharp. 



(Field, Dec. 80, 1899 ; Vol. 94, p. 998.) 

KYNOCH SMOKELESS IN 8-BORES. 

In two important respects the trial of this nitrocompound has so far 
proved eminently satisfactory. First, there is a total absence of 
bang fires to record ; and secondly, this powder displays in remark- 
able degree the ability to produce regular results at the target, in 
respect both of evenness of distribution of the shot pellets and 
their striking energy. 

Indisputably, the interests of sportsmen are best served by that 
manufacturer of sporting powder who puts them in possession of an 



inordinate subordination of one good property to another invariably 
le ids to disaster. For instance, the attempt to gain an advantage in 
respect of an inoiease of velocity by rendering irore rapid the com- 
bostion of the powder usually puts a strain upon the gunbarrel greatly 
in excess of that exerted by safe working pressures. Even if the 
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question of danger is eliminated, and it is conoeded that such high 
pressures are permissible, it is undeniable that the undue- quickening 
of combustion will greatly increase the shock of recoil, and so add 
enormously to the gunner's discomfort. 

Some fire years ago, when I commenced publishing the results of 
my trials of nitro powders in shoulder duck funs, that great bugbear 
of all gunners, hang fire, was unpleasantly rife. It is not too much 
to say that nothing would more quickly or effectually relegate all big 
shoulder guns to the limbo of disuse than the frequent occurrence of 
hang fires. Certainly, I know nothing more calculated to upset the 
gunner's equilibrium, literally and figuratively, than the frequent 
recurrence of such troubles. A misfire may, and undoubtedly does, 
give the shooter a few seconds of most trying suspense ; but a hang 
fire, however careful he may be, often catches him unawares, knocks 
him all acock, and shatters both nerves and temper completely, if, 
indeed, nothing worse happens. The bad hang fires I had to contend 
with in some or my early experiments with nitro powders in 8-bores 
and 4- bores are certainly to oe reckoned amongst the most trying of 
my gunnery reminiscences. Mishaps of the sort effectually upset the 
peace of mind of even the most hardened gunner, rendering him 
distrustful; then, with confidence in his weapon gone, good-bye to 
all success in sport. But. beyond the mere question of nerve and mind 
trouble engendered by a nans; fire, there is real physical danger, and, 
unless on hearing the snap of the hammer the first natural impulse 
to lower the gun and tendency to relax the grasp be checked, a heavy 
blow will be received. Knowing thi«, I record with all the greater 
satisfaction the fact that with Kvnoch Smokeless there has been in 
the course of my trials an absolute immunity from hang and miss 
fires— this with guns by several different makers, and using both 
paper and brass cases. 

Next, with lespect to regularity of results, it may be as well to 
remark that my trials are fairly thorough and severe, that is, from 
the sportsman s standpoint. Most shooters, wildfowlers especially, 
subject their cartridg s to most trying tests at times. Cartridges are 
carried about for hours in a belt exposed to the fierce rays of a 
tropical sun, or it may be for days in an atmosphere reeking with 
moisture ; or, again, cartridges may be left, with no more protection 
than that afforded by a canvas bag, on the yacht's deck whilst the ther- 
mometer registers ten or more degrees of frost. Having this n my mind, 
freshly loaded cartridges have been shot in the course of these trials 
side by side with others that have been exposed most fully to many 
changes of temperature and atmospheric variation. Short of actual 
exposure to rain or snow, no cartridges could well have unde 'gone 
severer trial th in have those last mentioned, left open as they were to 
the air in a situation where fo£ and damp, heavy frost and heat, had 
unrestrio' ed play upon them. As a matter of fact, some of the results 

S'ven in the tables published in my article of last week were obtained 
om these weathered cartridges. The figures go to show that, despite 
their exposure, the shooting of these cartridges was not appreciably 
impaired. 

The trials conducted under the above hevding are, purely and 
simply, the practical sportsman's test of such nitro \ owders as are 
brought to my notice. The present trial, as in the case of the other 
bulk nitres, may be divided into two clearly defined sections, the 
first comprising the target tests, ani the second a thorough trial 
on flood and field— that is to say, the actual shooting of wildfowl 
under the ordinary conditions of weather and sport. It is grati- 
fying to discover that these trials are more than serving the 
purpose for which they were originally intended. Whilst primarily 
designed to be of service to the sportsman by assisting him to 
avail himself of many advantages conferred by the use of a nitro 
powder in heavy shoulder guns { proof has lately been afforded 
that good may result in another direction, viz., the practical adapta- 
tion and embodiment-, in the building or new guns, of the ideas 
evolved from, as well also the experiences gained by, the con- 
stant use of nitro powders in duck guns. Some little time ago 
I was the recipient of a request made by one of our oldest and 
best-known ^unmaking firms to draw up specifications for the build- 
ing of duck guns for use with smokeless powder on the 
lines suggested by a lengthy experience of the employment 
of nitro powders in heavy shoulder guns. The specifications as 
drawn up involve some most radical changes in the construction of 
this class of sporting arm. Whether guns so constructed will prove 
entirely successful time and trial alone will prove. In any case it is 
to be anticipated that an advance will have been made in respect of 
the modernisation of the altogether too cumbrous and antiquated 
duck gun of the day ; and, further, that the firm bold enough to carry 
out such changes will earn the lasting gratitude of modern wild- 
fowlers. 

The 8-bore target trials having satisfactorily determined that the 
Kyno2h smokeless is a stable and regular-shooting powder, the next 
step, in accordance with the scheme of trial as outlined above, 
was to put it to actual test in the field. I therefore, one bit- 



terly cold afternoon some few days ago, found myself well 
out upon a wide reach of saltings at a certain point on our 
east coast. Even to the enthusiastic wildfowler the picture 
spread before me presented one vast scene of dreariest desola- 
tion. North and south the dull brown of ooze and aquatic herbage 
stretched for miles, whilst seawards the hazy atmosphere merged land 
and water into one harmonious whole, so that it was impossible to tell 
precisely where one ended and the other began. Still, dreary as was 
the outlook, one touch of animated nature was all that was required 
to transform the position into, if not exactly a paradise, at least a 
most desirable spot for the location of those who, like myself, might 
be on wildfowling bent. 

This most desirab'e ohange was not long in coming, for shortly 
after I had seated myself on an od tide-washed hamper in the bottom 
of a oreek some ourlews were astir. These wariest of fowl were 
ooistingalongby the edge of the green shore, and although their 
presence and wild call notes were distinctly cheering as enlivening 
and brightening up the seen*, there was nothing just at that time to 
be done in the way of shooting, as the birds invariably passed just 
out of gunshot. 

The gun I had taken on this occasion, a double 8-bore by Messrs 
Reilly, was exceptionally powerful, and as, moreover, I had cartridges 
containing very heavy charges of both powder and shot— to be pre- 
cise, 90grs. of Kynooh smokeless and 2ioz. of No. 1 — I decided to 
take every chance offering in which appeared the slightest possibility 
of bringing down a bird. The first attempt of the sort proved 
entirely successful. The shot was taken at a single ourlew that was 



a rare pace, so swinging the gun well ahead I let drive, and had the 
satisfaction to see the curlew come down headlong. Anxious to 
determine as to the result of the shot before the light got worse, I 
left my hidin? place a few minutes later, and proceeded to pace the 
distance as well as I was able. This proved a somewhat" difficult 
matter, seeing that no fewer than three fair-sized rivulets lav in my 
path. However, in the end I was completely satisfied that if chain 
or tape measure had been handy the distance would have proved to be 
something over 80 yards. This was very satisfactory, and the 
more so as it was clear that the bird had been killed instantly, for in 
addition to one pellet right through the head, whioh, of course, in 
itself would have sufficed, I found another pellet deeply implanted: in 
the body, and this, too, by reason of its position in the region of heart 
and lungs, as well by the bleeding it had set up, must of itself have 
quickly proved fatal. 

The next shot fired, also at a s'ngle bird, was not so successful. 
This time an oysteroatcher claimed attention, but, moviog at double 
quick speed low down over the mud, the bird fairly beat me, the 
two barrels fired having apparently no o her effect than to increase 
its speed. Conspicuous enough when in hand, or at a distance in a 
strong light, or with tb.3 sun shin : ng on it, the strongly contrasted 
black and white plumage of the oystercatcher is nevertheless not so 
readily discerned in the murky gloom of a short December after- 
noon. Consequently, as the bird was not more than sixty yards 
away, I felt that neither gun nor ammunition could be blamed for. the 
failure. 

More curlews came along shortly after the oysteroatcher d 'scorn- 
fiture, all of them, however, keeping at a most discreet dista..c? rrom 
tb.9 greenshore. Luckily my period of idleness did not continue long, 
for earlier than their wont -that is to say, by the clock— the ducks 
began to fly. I soon discovered the approach of a small bunch of 
duck. There were three in this little lot, and in the knowledge that 
the gun in use was powerful, the shot Urge, and the chage heavy, a 
departure was made from the generally reoognised tactics of the wild- 
fowl shooter— that is to say, tactics as taught by old-time writers on 
the sport— and a shot was taken at the ducks doming breast on to the 
gun . This shot with the right barrel brought down a duck, which fell 
dead some twenty-five yards away on my front. Then, with (ample 
time to get in the seoond barrel, another duck was brought down— a 
highly pleasing right and left, as the birds were moving at great 
speed and height. The probability is that this style of shooting, the 
tiring at oncoming fowl in this way, m y be considered improper by 
some who strictly adhere to the canons of sport as laid down by early 
writers. Toe instruction I have in my mind was, in effect, not to 
fire at duck or goose until it had passed the gunner : but shooting at 
driven birds, it it does nothing else, enlarges one a views on many 
points in connection with gunnery, and teaches us the possibility or 
Killing fowl coming end-on to the s looter. 

Some ten minutes later a single duck, coming over at great height, 
was not detected until just as it was disappearing in the thickening 

floom. Then tin charge of shot sent after it had no apparent effect, 
lefore the gun could be opened to insert another cartridge the rash 
of wings was heard, and, quiokly looking up, I was just in time to 
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make out a little black lamp moving rapidly on my right. There was 
time before the birds passed ont of eight to get in the remaining 
barrel, bat not to see the result of the shot. Listening intently, 
therefore, I was well pleased to hear the heavy " plook " of a falling 
dock away in the distance. Then, as the light was quickly failing, 
and as I had no dog to assist in recovering a wounded bird should the 
one last dropped proved to be winged, I lost no time in going in 
search of it. It was well that I did so, for, as it turned ont, the 
dnok was but winged, and had, with the customary ounning of its 
tribe, taken refuge under some long herbage overhanging the edge of 
a creek, from whence a close search of folly ten minutes was necessary 
to its discovery. Darkness shortly afterwards rendered shooting 
an impossibility, so, tramping across the wet and slippery saltings, I 
made the best of my way towards home. Hbnb 



Ibnby Sharp. 



RIFLES FOB SMOKELESS OB BLACK POWDER. 

(Field, Sept. 23, 1899; Vol. 94, p. 515.) 
In our issue of June 24 last we published the following notice : 

" For several weeks past a controversy has been proceeding in our 
columns on the above subject, and, among other things, a real danger 
to sportsmen has been pointed out— viz., the intentional or inadver- 
tent use of high-power cartridges loaded: with nitro powder, in rifles 
built for use with black powder only. 

" Black powder is like steam in this respect ; what it is likely to do, 
and what it is capable of doing can be pretty accurately gauged before- 
hand, but, in spite of many assertions to the contrary, this cannot be 
said of any nitro powder at present known. 

" In our trial of 12, 16, and 20-bores in 1896, the same velocity waa 
obtained, after a few weeks of hot, dry weather, with 37grs. of powder 
as is usually obtained with 42grs. Not only is the powder affected by 
climatic influences, but the action of the fulminate in the caps is 
entirely altered. 

" Nitro powder in rifle cartridges may be made to give greatly 
increased pressures by using bullets slightly larger in diameter, 
crimping the case tighter, or even by pushing the bullet into the 
case a little further than usual, thus reducing the air space. 

" With a view to throwing some light on the question of the use of 
nitro powder in rifles built exclusively for black powder, we have 
oommenced a series of trials with '400, '450, *500, and '577 bores, and 
purpose giving the velocities and pressures with standard loads." 

8moe that date we have made numerous trials with '577, '500, and 
•450 bores. 

We commence by giving the results of our trials with the 
largest bore, viz,, '577. The only nitro powder used in these trials 
was cordite, but, at the request of the manufacturers, we are quite 
willing to test any other kind of nitro powder, under as nearly as 
possible the same conditions. We commenced: these trials in the 
belief that it would be an easy matter to prove to sportsmen the 
great danger they incur by using cartridges loaded with Cordite in 
rifles built for black powder only. But our trials so far as they have 
gone have not borne out our anticipations ; on the contrary, for any 
given velocity. Cordite gives a lower chamber pressure than black 
powder. Loaded cartridges were subjected to a dry heat of 
120° Fahr. for twelve hours, and fired whilst hot, but the pressures 
were actually lower than when the cartridges were fired at the normal 
temperature. We believe this phenomenon is due to the evaporation 
of a portion of the nitro-glyoerme. Pushing the bullet further into 
the cartridge case, thus reducing the air space, is a very dangerous 
proceeding, as will be seen by the table below; if it is pushed in only 
one-eighth of an inch, the chamber pressure rises considerably. 

TRIAL OP -577-BORE CORDITE AND BLACK POWDER 

CARTRIDGES. 

(Barometer, 29j84in. ; thermometer— wet bulb, 61°; dry bulb, 65°. 
Cordite, 76grs. ; 560grs. nickel-coated solid ballet ; wads— jute, wax, jute ; 
2|in. Eley case and loading;. 

Pressures after 

exposure to 120° Pressures after 

Muxsle velocity, Pressures, tons Fahr. for twelve the bullet was 

ft. sec per sq. in. hours. pushed in lin. 

1673 6-82 6-44 8«16 

1670 6*P4 6*30 8-00 

1668 6-70 5*84 8*00 

1666 6-94 5*67 7*90 

1665 7-70 5-50 7-80 

1663 6-82 5-34 7'50 



Average 1667 



Average 6*99 



Average 5*85 



Average 7-89 



, Cordite, j80grs. ; 520grs. lead bullet, hollow point ; wads— jute, wax* jute 
2f in. Eley case and loading. 

Pressures after 

exposure to 120° Pressures after 

Muxsle velocity, Pressures, tons Fahr. for twelve the bullet was 

ft sec. persq.in. hours. pushed in tin* 

1775 7*70 6-57 8-51 

1765 8-08 6*44 8*44 

1753 7'60 6*30 8*87 

1753 8*00 6*15 8*80 

1750 7*50 6-00 8*16 

1735 7*50 5-84 8-08 

Average 1755 Average 7*73 Average 6-21 Average 8*31 

• Black powder, 164grs.; 570grs. lead bullet, hollow point; wads, jute, 

doth; 8ln. Eley case and loading. 

Muszle velocity, ft. sec Pressures, tons per sq. in. 

1736T 10-40 

1784 10-73 

1731 10*32 

1728 10*00 

1705 10*48 

1705 10* 

Average 1723 Average 10*87 



(Field, Sept. 80, 1898 ; Vol. 94, p. 569.) 
•500-BORE. 
Barometer. 29*85in. ; thermometer— wet bulb. 60° ; dry bulb, 66°. 
Cordite, 64grs. j 480grs. nickel-coated solid bullet j wads-one jute. Sin. 
ley case and loading. ^ 



Muxsle velocity, 
ft. sec. 
1768 
1766 
1765 
1754 
1754 
1750 



ersg. 
8*51 
8-79 
7*80 
8*65 
8-44 
8-30 



in. 



after 

_._ to 120° Pressures after 

>. for twelve the bullet was 

hours. pushed in gin. 

9*10 9*85 

9*00 9-60 

8*93 9*55 

8-72 9*40 

8*65 9*35 

8-56 9*10 



Average 1759 Average 8-43 



Average 8-83 



9*47 



Cordite, 67grs. ; 340m. lead bullet, hollow point ; | wads— jute, wax, jute, 
Sin* Eley case and loading. 

Pressures after 

exposure to 120° Pressures after 

Muszle velocity , Pressures, tons Fahr. for twelve the bullet waa 

ft sec persq.in hours. pushed in Jin. 

1987 8-30 8-44 9*30 

1973 8*23 8*37 9-20 

1970 8-87 8*30 9*20 

1960 8-16 8-23 9*15 

1955 8*51 8*16 8*86 

1948 8*23 8*08 8*79 

Average 1965 Average 8-30 Average 8*26 Average 9*08 

Black powder, 135grs.- 440grs. lead bullet, hollow points > wads— jute, 
cloth, cloth; SJin. Eley case and loading. 

Muxsle velocity, ft. sec Pressures, tons per sq.in. 

1754 :::::::;::::::::::::::::::::::::::::::::::::: lo-oe 

1753 10*82 

1744 10/64 

1741 10"97 

1734 10*04 

Average 1748 Average 10*51 



(Field, Oct. 14, 1899 ; Vol. 94, p. 612.) 
•460-BORE. 
Barometer, 29-90in. ; thermometer— wet bulb, 58° ; dry bulb, 65°. 
Cordite, 56grs. ; SSfigrs. nickel-coated solid bullet ; wade— jute, wax, jute 
gin. Eley case and loading. 

Pressures after 

exposure to 120° Pre s sure s after 
Muxsle velocity, Pressures, tons Fahr. for twelve the bullet was 
ft. sec. per sq. in. hours. P" 1 ****? H^ 

1899 1012 9-50 10*20 

1886 9*45 9*40 10*12 

1883 9*40 9*85 10*04 

1880 9*50 9*35 10*04 

1878 9-90 9-20 

1870 9-30 



Average 1882 



Average 9-61 



9*15 
Average 9*32 



9-65 
9*45 

Average 9-91 



Z Z 



%54 



SPORTING GUNS AND GUNPOWDERS. 



Corditet 50gr*. j 2ftgrs. lead buUet, hollow point; wads—jute, wax, jute ; 
3$in. Eley ease and loading. 

Pressures after 

exposure to 120° Pressures after 

Muzzle Telocity , Pressures, tons Fahr. for twelve the bullet was 

ft. see. persq. In. hours. pushed in Jin. 

2054-8*78 8**35 10-00 

2054 8*58 8*56 9*70 

205Q 8*65 8*51 9*65 

2048 8*44 8-51 000 

2029 8*51 8-06 8*93 

2027 803 7-90 8-79 

Average 2048 Average 8*64 Average 8*87 Average 9*84 

Black powder, llOgrs.; 325grs. lead bullet, hollow point; wads— jute, 
doth, wax, jute ; 3Jin7 Eley case and loading. 

Muzzle velocity, ft. sec. Pressures, tons per sq. in. 

1770 9.85 

1788 9*80 

1785 10*40 

1782 9-90 

1780 10*16 

1755 10-00 

Average 1788 Average 10*08 



(Field, Nov. 11, 1899 j Vol. 94, p. 776.) 

•400-BORE IN 2fiN. CASE. 

Barometer, 29*34in. ; thermometer— wet bulb, 82° ; dry bulb, 84°. 
Cordite, 42grs. ; 400grs. nickel-coated solid bullet ; wads— jute, wax, jute ; 
2§in. Eley case and loading. 

Pressures after 

exposure to 120° Pressures alter 

Muzzle velocity , Pressures, tons Fahr. for twelve the bullet was 

ft. sec. persq. in. hours. pushed in tin. 

1894 11$2 11*08 15*50 

1890 11-49 11-00 15*25 

1885 11*46 10-04 1500 

1680 11*43 10*00 14-75 

1874 11*40 9*55 1475 

1669 11*87 9-45 14*50 

Average 1682 Average 11*44 Average 10*18 Average 14*98 

Cordite, 88grs. ; 230grs. lead bullet, hollow point ; wads— jute, wax, jute ; 
2|in. Hey oaseand loading. Pressures after 

exposure to 120° Pressures after 
Muzzle velocity, Pressures, tons Fahr. for twelve the bullet was 
ft. sec. persq. in. hours. pushed in gin. 

1829 5-17 6-15 5-50 

1622 5*00 6-00 5*84 

1620 4-80 5*84 5*34 

1617 4*60 5-67 5*00 

1606 4-40 5-50 4*80 

1604 4*40 5*34 4*80 

Average 1616 Average 4*73 Average 5*75 Average 5*18 

Black, 82grs. ; 275grs. lead bullet, hollow point ; wads—jute, cloth, wax, 
jute*, 2gm. Eley case and loading. 

Muzzle velocity, ft. sec Pressures, tons per sq. in. 

1678 10-88 

1678 10*85 

1676 10*85 

1870 10*82 

1666 10*79 

1660 10*70 

Average 1671 Average 10*81 



(Field, Nov. 18, 1899 
•400-BORE IN 

Barometer, 29*77: thermometer— wet 
Cordite, 53fcrs. • 400grs. nickel-coated 
Sley case and loading. 



Muzzle velocity, 
ft. sec. 
1993 
1960 
1952 
1940 
1985 
1935 



Pressures, tons 
persq. in. 
15*00 
14-75 
14-50 
14-50 
14*25 
14-00 



Vol. 94, p. 799.) 
8£in. CASE. 

bulb, 58°; dry bulb, 55°, 

solid ballet; wads— one jute; SJin. 



Pressures after 
the bullet was 
pushed in Am. 

15-75 

15*75 

15-50 

15-25 

15-25 

15*00 



after 
exposure to 120° 
Fahr. for twelve 
hours. 

16*80 

16-40 

16*20 

16*00 

1600 

15*50 



Cordite, 49grs. ; 370grs. solid lead bullet ; wada— one jute ; 3*in. Eley case 

andloidJl «' Freomreesfter 

exposure to 120° Pressures after 

Muzzle velocity, Pressures, tons Fahr. for twelve the bullet was 

ft. sec per sq. in. hours. pushed in Lin* 

1676 9*05 10-60 9-80 

1663 8*93 9*90 9*75 

1852 8-88 9-65 9*70 

1648 8-79 9'50 9*6$ 

1880 8-72 9*40 9-65 

1804 8*65 9-35 9*60 



Average 1644 



Average 8*83 



Average 9*73 



Average 9*89 



Black powder, 96grs. ; 27Qgrs. lead bullet, hollow point; wads— jute, cloth, 
wax, jute ; 3Jin. Eley case and loading. 

Muzzle velocity ft. sec. Pressures, tons per sq. in. 

1688 „ 10*24 

1664 10-20 

1651 10-16 

1647 10-12 

1638 10-08 

1630 10-08 

Average 1649 Average 10*14 

DEFINITIVE PROOF PRESSURES. 

Rifles of '577, '600, '460, and '400 bores are proved with black 
powder and cylindrical lead bullets. The weights of powder and 
lead and the pressures are as follows : 



Bore. Powder. Bullets. 
'577 ... SSOgrs. ... SOQgrs. . 
•500 ... SOOgrs. ... 587grs. . 
•450 ... 240grs. ... 573grs. 
•400 ... 170grs. ~" 



Pressures, tons per sq. in. Average. 

11-28, 9-05, 9-00, 8-93, 8*72, 8*65= 9*27 
. 13*75, 12-00, 11-97, 11*34, 11-06, 11'06=U*86 
. 1100, 10*94, 1020, 10*00, 9*75, 9-25=10*19 

12-00, 11*00, 10*94, 10*40, 10*36, 10*32=10*88 



Field, Nov. 25, 1899; Vol. 94, 849.) 
SUMMARY OF RECORDS. 

As already stated, we commenced these trials in the belief that it 
would be an easy matter to prove to sportsmen the great danger they 
incurred by using cartridges loaded with Cordite in rifles built for 
Black powder only. Our trials have, however, conclusively proved 
that for any given velocity and weight of bullet Cordite gives lower 
chamber pressures than Black powder. 

Subjecting the cartridges to moderately increased temperature 
does not appear to lead in the direction of danger, although, of course, 
no one would allow his cartridges to be exposed to the sun's rajs 
in hot climates. Pushing the bullet into the case, and thus reducing 
the air space, generally results in a considerable increase of pressure. 
Had the oases been recrimped after pushing in the bullets, the pareav 
BTtres would have been still greater. We emphasise this net as a 
warning to those sportsmen who load their own cartridges. The 
regularity in velocities and pressures given by Cordite will have been 
noticed by those who have carefully studied: the particulars given in 
our previous issues. 

There is only one other matter we need call attention to. It is the 
totally inadequate pressures given by the proof charges. In the '577- 
bore the proof pressure is actually less than the service pressure. In 
the '500, '460, and *400 bores the proof pressure is practically equal 
to the service pressure. This state of affairs is brought about by gun- 
makers oontinuaUy striving to perfect their weapons, while the proof 
authorities prefer to remain quiescent. 







-577-BOBE. 








Muzzle 

Velocity 

Pt.soc. 


Pressures. 

Tons per 

sq.'in. 


Pressures 
after ex- 
posure to 
120' Fahr. 
for twelve 
hours. 


Pressures 
after the 
bullet had 

been 
pushed in 


Definitive 

Proof 
Pressures. 


Cordite 76grs., 
560gns. nickel- 
coated solid 
bullet 


1667 
1755 
1723 


6*99 
7*73 
10-37 


5*85 
6*21 


7-89 
8*31 




Cordite SOgrs.. 
520grs. lead 
bullet, hollow 
point 


9*27 


Black powder 
16lgrs, 570grs. 
lead bullet, 
hollow point.. 





Average 1952 Average 14-50 Average 16*12 Average 15*41 

All the pressures in the trials as given above were taken at a distance of one inch from the breech of the rifle. 



RIFLES FOR SMOKELESS OR BLACK POWDER. 



355 



•500-BORF. 



Cordite 64grs., 
480gr«. nickel- 
coated solid 
ballet 

Cordite 67grs., 
340m. lead 
ballet, hollow 
point 

Black powder 
135grB,440jrrs. 
lead bullet, 
hollow point.. 

Cordite 56gn* 
365gxs. nickel' 
coated solid 
bullet 

Cordite 59gn.. 
270ns. lead 
bullet, hollow 
point 

Black ] 

22T . 

hollow point.* 



1750 


8*48 


-83 


1965 


8*30 


•26 


1748 


10-51 


^ . 



9*47 



•08 



11*86 



•450-BOBE. 



1882 


9*61 




2043 


8*64 


8*37 


176* 


10*02 


— 



9*91 



9*34 



10*19 



_ I 



•400-BORE, 



Cordite 42m., 
40Qm.niokel- 
coated solid 
bullet 

Cordite 38gn.. 
230m. lead 
bullet, hollow I 
point 

Black powder 
82gn., 275grs. 
lead bullet, 
hollow point.. 

Cordite 53grs., 
400grs. nickel- 
coated solid 
bullet 

Cordite 49gxs., 
370grs. solid 
lead bullet ... 

Black powder 
96grs./270ffr8. 
lead bullet, 
hollow point.. 



W16 

1671 

1952 
1644 



U'44 


10-18 


14*96 


4*73 


5*75 


5*13 


10-81 


- 


. - 


14*50 


16-12 


15*41 


8*83 


•73 


9*69 


0-14 




_ 



10*83 
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